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ASIATIC SCHISTOSOMIASIS 
the Result of Infection by the Blood-worm 


SCHISTOSOMA JAPONICUM. 
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pias a jisease whlon is caused by the infect- 


hunen ‘vedy ‘by the Trenatede worm, fchistosona 


_ iy interest in this oartioular verminous infection 

e8 bacs to November 31907, when I firat discovered the 
ova of thise parasite in the course of the clinical exan- 
nation of one of my patients. Fourteen years residence 


si tn contra China has given me the opportunity of studying 


the invasion of the 


‘| Helminthiaeis in China. 


of the fauecea 
me that 


With the idea 


| un talees Me iiecies cases coming to the hospital. The 
Beat 
es sult showed that 17 out of the 150, or 9168/", 


ured intestinal parasites. She worus ost commonly 


> 


mal 


present ‘vere Ascuria lumbric., “richocephalus dispar, 


AnxyLoatom. quodenale, and Oxyuris vermicularis. sSeslide 
the above mentioned Nematodes, various species of Cestodes 
and Tremetodées are prevalent in many parte of China, 
though in the province of flunan I did not find them so 
generally ‘Lletributed as the nematode worns. With 

rapgara to the trenatode worm Schistosoma Japonicun, 

though it has a wide geographical distribution, it occurs 
easeritially in endemic areas where the conditions are 
Aultable for ite propagation. In these endemic foci 
quite a Large percentage of the male population way be 
infected, though outeide such localities the general 
populace may suffer but little, if at all. the geoszraph- 
4eal range which includes these infected districts, 
however, is so extensive, not only in China but in the 
far East generally, and the disease itself is so 
terrible, both on account of the acute suffering and the 
high mortality which it ceuses, that the subject cf 
Asiatic Schistosomiasis becomes one of very grout 


importance. 


Definition. 
@he disease may be defined as a chronic endemic | 
; . 
disease of Eastern Asia, caused by the entrance into the | 


body of a blood parasite, Schistosoma Japonicun. This 


parasite by ite own obstructive and irritative presence 
in the blood vessels, by the deposition of nunberless 


4 * * > 


eree in the tissues, and by the elaboration of a toxin, 


Causes / 


Be i 


i 


causes a very grave pathological condition, which is 

- charactorieed by marked clrrnosis of the liver, ascites, 
dysenteriec symptons, progressive anaemia, and great 
Weakness » In cases of severe infection the disease 


progresses to a fatal termination. 


History. 


~ 
ot 


The blood-fluxe, Sehistesona japonicum, was Pirst 
discovered in April 1904 by Professor hateurada of 
Oxayana, in Japan. The alaease caused by this parasite 
had, however, been recognised by Japanese physicians for 
some years previous to this date, It cecurred in 
certain endenic localities in the provinces of bingo, 
Yamanashi, iilroshima, and Saga, and wes pepularly known 
as the "“Natayana disease", Katayama being the name of a 
heavily infected centre in singo,. She disease wae of a 
readily recognised type, for it was characterised by en- 
largement of the liver and spleen, dvsenteric symptoms, 
ascites, cachexia, and a high mortality. "he cause of 
au this disease was not understood, although as long age as 
1687 Mazima wrote of a peculiar form of liver cirrhosis 


caused by an unknown parasite, and certain other 


observers (Yanagiva, L890; Surimoto, 1695; Fujinami, 
1904) had found the ova of an unrecognised worm 4in 


various organs, especially the liver, in cadavers coming, 


) 
i. from infected districts. 
7 In 1904 Katsurada made a special study of the 


ai, disease in the Yamanashi province. In the faeces of 


: 
| five out of fifteen patients, suffering, from the malady, | 


46 


| he diecovered ova somewhat resembling the ova of the 

| African blooed-fluxe, Schistosoma haenatobium, and he 
strongly suspected that the disease was due to another 
and probably closely allied trematede worn. As 

ae . Kateurada wae unable to obtain an autopsy, he procured 
some cate and doge from an infected district and dis- 
sected these in the hope of finding the worm, having 
before noticed that cortain of the trematodes which 
infected man in Jagen, notably Paragoninus yestervanil 
and opisthorchis sinensia, were also frequently to be 
found in the cate end dogs of the endemic areas in 
this he was successful, for systematic examination of 
these animals resulted in the discovery of many adult 
worne of a new especies of blood-Tluxe in the portal and 
mesenteric veins of a cat, besides numercus esgs in the 
liver and walls of the large intestine. This new 
epecies, together with the errea he had found in man, 
Kateurada fully described in a Japanese paper in August 
1904, und, owing to the resemblance of the worm to the 
well-known African especies, Schiste haematobe, as well 
ae the reseriblance between the eggs of the two varletio 
in that both contained a nyracidium, he preposed for 
this newly diecovered parasite the name of Schistosoma 
japonicun. In December 1964 he published another 
article on this subject in Gerwan’ and in this he 

Me | states that Pujinami had announced the discovery in 


Usctober 1004 of a female apecimen of Schiste Jap. in a 


| human subject. 


| 


fie 


A little later in the sane year Dr. John Catto, ther 


| resident medical officer at the quarantine station Asn 


Singapore, independently discovered the esgs of this 


worm in sections taken from the liver, mesenteric glands 
and intestines of a Giinese {Mukien province) who had 
died of cholera, Catto, in the first inetance, took 
these eggs to be coccidia, and the case was originally 
published as one of coccidiosis 4n man. Further study 
of his material in Londen, however, revealed the presence 
in the tiesues, notably in the mesenteric blocd vessels, 
of adult trematodes, and he thus came to the conclusion 
that the peculiar oval bodies which, at the cutset, he 
had taken te be coccidia were in reality the ova of this 
parasite. He therefore presented a paper before the 
british Hedical Association at Oxforl {July 26-29, 1904) 
Claiming a new species of trenatecde for man, and this 
wae published in the pritioh Hedical Journal, September 
7ths 1904. | He did not, however, either nane the 
parasite or minutely describe it, but Blanchard, to whon 
Sir Patrick Manson had sent some of Catto'sa slides, 
recognised the specimens as representing a new species 
of bleed fluke, and to. this new syeciea he gave the name 
of &. Cattol. Under this name, therefore, Catto 
published another article” in January 1906, in which he 
nore fully described the parasite. Stiles aleo, whe 
had the opportunity (September 1904) of examining Catto’ 


naterial in London, was able definitely to satisfy hin- 


self that the new worm was not 5. haematebiun. At a 
— later/ 


later date, careful comparison of the Japanese and 
| Chinese varleties, as deseribed by Katsurads and Catto 
respectively, convinced Stiles” that these twe were in 
reality one and the sane species. Thus it became evi- 
dent that pesides the Afrlean blood-fluke, ©. hasrnato- 
bium, the well-known cause of Bilhnarziasis in man, there 
existed yet another and specifically distinct Asiatic 
species of trematede worm, which, like the older variety 
Was also a parasite of the human blood-vessels. Sub- 
sequent study very soon ani very completely established | 
the truth of these earlier observations. 
The second case from China was reported by Dre 0. T. 
Bk Logan in June 1906. itt vas encountered in his nospital 
4 practice in Chang-teh, North-west Hunan, Centrai China. 
Logan sent specinens of faeces, contuining esse of 5. 
japonicum, to Dre lise Ge Beyer, Medical Inspector, U.S. 
Navye Hoyer (in asscciation with Stiles, who was in 
possession of one ef Catto'a original preparations) 
recognised the egg as undoubtedly that of 5. japonicun, 
and as it represented the second case from China, and as 
it, indicated a new lccality for the parasite, he pub- 
lished his notes of the case in September 190b, under 
the heading “A second Chinese Case of Infection with the 
Aslatic Blood luke (fchist. feponic.)."” 
' a Must myself have been brought into contact with 


_ | Gases of Katayama disease even as early as 1900. At 


that time I was engaged in hospital work, of a decidedly 


pioneering/ 


¥o-chow, Nerth 


North-FPast corner o 


. country-aide round about Yo-chow, indeed the distrie 
| fmay | be described as a perfect hot-bed of the trouble. 
in those early daye I had not ‘the pacilivian for clinical 
investigation er the necessary means for ddetinguishing 
> |the different tropical conditions, which I afterwards 
. enjoyed, and thus the origin of the trouble escaped me. 
[In 190s I moved still further inland, travelling up the 
‘| Siang river Cone of the great tributaries of the Yang-to@) 
till I reached Heng-chow, a large city situated in the 
_ | Southern part of the province. Here I was enabled, in 
| the ‘course of time, to erect a modern hospital, more 
|fully equipped, and with hatter opportunities for in- 


| | veotigating and treating the diecases ‘nceldent anong the 


people. It was not until 1907, therefore, as already 

| mentioned, that, owing to increase! Laboratory facilities, 
I wae in a position te make definite nicroscopic 

‘| Alagnoeic of the caus @ of thie trouble. 

By first three cases were. published in the Journal 


| of Tropical Medicine” in March 1909, and this constitute 


one of the first reports of Schist. Japonieur infection 

Vy fron China; though in 1906 veolley” roported a cane 

| from the Philippine Islands. In this paper I endeavoured 
| to give ae complete a picture of the clinical features 


ae - a8 possible 
of the affection, nere particularly for the reason 


soma gave anything like a Mall description of th 
symptomatology of the disease. 

ae Since that time the disease has been recognised 

| many times by many observers. Once it had been fully 

| described, and the method of diagnosis by means of the 
ndieroscope nade plain, it was speedily reported from 
many parte of the Yang-teo valley. Indeed it soon 
becane evident that the parasite had a wide distribution, 
a and not only eo, but that in the endemic areas in which 
it eceurred, this verminous infection waa responsible 
for an appalling amount of sickness and suffering, and 


for a very high mortality « 


| Geographical Distribution. . 


The geographical distribution of 5. japonicum covere 


a very wide area. ‘The parasite is found to cccupy large 
tracts of country throughout Central China, and it 
eccurs also in Japan and the Philippine Islands. With. 
these limite, and wherever the conditione are Pavoursbl 
for development and propagation, 1t fleurishes exceeds 


ingly. These conditions include a high Sumner tempera 


ture, with hunidity of atmosphere, level country, and 


plenty of surface water. “here these are present the 


worm finds that environnent which is suitable for ite 
enbryonic and extra-corporeal life, and that oppertunlt 
| for effecting an entrance into its future host which is 


| essential to ita parasitic life. In those localities 


E 


ns hilly and not under cultivation, and where 
ater cannot collect in any quantity, this trematode wo 
| |te not to be found, nor are the inhabitants of guch 

a “\piaees found to be infected, tence 4¢ is that though 
the disease caused by this parasite is distributed over 
la very wide area, it occurs essentially in endemic 
patches, some large, some cilreunseribed, within that area. 
- Inoreover, the intensity of the infection; ag shown by 
Pie the percentage of the vopulation affected, varies very 
u 


ha jconeiderably an Lhe different er wamdaa foot . art thia 


ao 

a variation hae reference to the local conditions, being 
( _- |dependant onthe suitability of the environnent aa 

‘> A 

ae regaris the nature of the country, the amount of water 
Ra, 


prevent, and tie extent of swampy Land under cultivation. 
es : The distribution of the parasite in China follows, 

jin the main, the low-lying plains of the provinces which 
border on the greet Yang-tee-kiang, and on ite tributaries. 
|iere we find the conditions peculiarly favourable for it 


life und growth, The clinate, which may be described a 


|Sub-tropical, ia very het and ateamy during the Sunner 
ay E 

ae - nonths (mean maxinum dally temperature about so°r, in 
‘ie the shade), and the rain-fall is heavy. Extensive 


tracts of flat low-lying, land, inundated with overflow 


water, border on the full river, into which aleo mimerous 
tributaries and creeks empty themselves. flce la very 
extensively cultivated in these regions, forming, as it 


j doen, the staple food of the people. In the warm early 


7 RT em a 


Fe pe mae & 7 


ia: SL Sie a a De ek a 
A : / 


ian sn i, 


oe at is planted out in the Pleoded fieldsby the 


ee 
f 


aImers y whe wade bare-Legged in the water and plant 
the rice-tufte by hand. ‘This, as we shall have cause 


| to refer to again, is a fruitful seurce of infection. 
| In addition to the rice or "paddy" fields, innunerable 
shallow lakes and ponds are to be found, whose stagnant 


rent ips warmed up by the fleree raya of the tropical 


Fis | gun, fori ideal culture-beds for the parasite. Thus 

i, | we Lind that the conditions essential to the parasite's 
Pa: Life, viz., a high Summer temperature, low-lying country|, 
es and the existence of abundance of water, sre ideally 

ri fulfilled in many and extensive regions in the Yang-tse 
ae Valley, and these sane conditions of necessity obtain Ir 
cae the infected localities in the Philippine Ielande and 1 


Japan, 


In Ghina the previnces which have been reported to 


be infected arei- Hunan, Hupeh, Honan, Mlangeai, 

. anhuel, Kiangeu, Chekiang, Fuklen, and Kwang-tung, - 

_ practically the whole central banin of the Yang-tee.e 
It has not; so far, been reported fron the “esetern 
Province of Szechuan, through which also the Yang-tse 

, flows. It may yet be.discovered there, indeed I think 
this to be highly probable, though, owing to the more 
mountainous character of the country, the endenic areus 
would be less extensive and nore widely scattered. The 
parasite is not to pe found in North China, where the 


Climate ta altogether different from that of the Couth, 


... .. and very dry. he character of 


r ree, eropa of wheat, maize, and miliet are raised 


ia a Ory soil. 


| affected would appeur to be liunan, Nupeh, Kiang-oi; 
An-huel, and Miang-sue In Hunan there are some vory 
| neavtay infected areas, notably the country round about 
| the Pung~ting lake; juat South of the Yang-tse. In 
ea! Mupeh, wilis’ reports the prevalence of the infection 
- @nong the fishers and lake-side dwellers aneng the lekes 
L.. to the East of the provinee and North of the river. In 
| Stang-si, Lambert” has reported that the country back of 
| Kiuciang, which is on the river, is very heavily infected. 
On | Houghton reports that all cases coming to the hospital 
' fron a certain place in the “4ukiang district were in- 
fected. in An-huel, Houghton” , who was for some veara 
etationed ut VYuhu, reports that the parasite is practic- 
-|a@lly linited te the rice-growing divisions of the 
province, that ie, the Southern half, which is very 
| heavily infected. He atates that during 19608, 6% of al 


‘| male cases entering the uhu general hospital aheved 


| Anfection, latent or overwhelming. Hoat ef these cares 
came from two heavily infected feei of the disease, the 


| patients coning, from these parts asserting, that one out 


ve 


oe | ot every three or four of the farmers and boatmen were 


‘ie galore 411 from the trouble. From one particularly 
Mi 


AS regards the Yang-toe provinces, those most heavily 


epot, Loheing, every patient who applied te 


We: 8 ; P 
espital for treatment, for whatever malady, was 


“infected. “he coust provinée of Kiang-su, throug 


| which the Yang-tee runs to the sea, is affected in lize 
manners Jeffreya has reported the North of Cheklang 

| also ae heavily infected. le states that in the 

kt epi round about Kashing. f. Japonioun is «a perfect 
goourge. to the inhabitants. whole villages boing deci- 
| mated. the anount of olekness and the high mortality 
‘caused by thia parasitic worm endemic in these Yang-tee 
| provinces is truly appalling. 

Under very mul) the aane climatic conditions this | 
trematode is to be found in the Philippine Telands and 
| Japan. In the endesie areas the sane conditions ebtal 
na an China; thue we have the floeded plains given up 

to the cultivation of rice, the mmerous water-ways and 
lakes, the heavy rein-fall, and the high Sumner tempera 
ture. The reports Prom the Phill ppine Telande*° 
indicate that the Southern lselands of Lumar, Leyte. and 
Hindanas, are these mainly Snpliceted. In Japan, the 
a Previnces chiefly affected are Bingo, Yanunashi, 
| ahs Hireshina, and saga. . 
ean Much work remains to be done to determine more 
| precisely the distribution of this dangercus perasitic 
worn, and there can be but little doubt that, as tine 
| goes on, the geographical wrea involved will be found 


| to be nore widely extended than 1s at present supposed. 


tims that there can be no diftiontty in sstadine it 
“|e ones in the Vamdly of Schistosomidae. “he twe Species 
jare similar in general morphology, and also in that males 
lent tomate are founl in pairs, the elongated and siender 


fale lying in the gynecophoric canal of the male. The 


[mature » The sain points which distinguish GS. japonicum 


So amooth bedy of the aoe yorm. The egret also are a 


and other differences exiet in intestine and vitellegene 
glands, put the foregoing are sufficient to establish the 
‘| twe forns as ontirely dietinect. 

The fellowing table will give in Puller detail the 
[differences which exist between the twe speciena. 


Comparison’ 


8. de onicun,. 
Male» 


ength, 7-12 mm. Aver. 10.5 
Breadth, AVOEPre of} MMe 
Celour, Dirty white 
. +Bedy, Flat, caudal end tapers. 
i fouth, funnel shaped, .f nm,’ 
i. cetabulum, pedunculate. A 
Little larszer than oral 
BUCKEY. 
Jorma folds over and fornse a 
gynecophoric canal, surf- 


‘ ace of which 1s provided with 


minute spines, similar to 
those en suckers but not eo 
VUMEPOUS « 

Dorsally, ne spinous warts. 


Vescphagus, simple, bifurcates 
inte two intestinal caecae 

Caeca unite sooner or Luter 

ra te form median stem. Nay 
separate again, once or 
several tines. 

Testicles, usually eix in 
number, and close together; 
lobulur, vesiculue ceme 
present. Yas deferens 

: conparatively Long. 
a -|Genital vore, closely post- 
bs," erior to ocetabulum, at 
| entrance of fynecophoric 


‘ canal. 
i Excretery pore, dorse- 
Be terminal . 
Fenal oes " 

Length, 6-12 om. feonetines 
f longer) | 
) Colour, dirty. Caudal half 
ne dark, nearly black, owing, 
bi to vitellog. glands, and 
Why, because of blood in the 

intestine. 


Shape, almost cylindrical, 
more slender than riale. 
Greatost/ 


at hE 


&. Haeuatobiun. 


Mallee 


sength 1 om. 


Whitish. 


Body taners at each end. 
Org and ventral sucKxera 
Ouse behind the otner. 


Worm aleo flattened as a 
leaf, but loteral parts 
fold over and overlap, 
forming gynecevhoric 
eanad » 

Yergally, covered with 
spinous warta, or snail 
LUDEPCLORB » 


Game, point of union 
usually more anterior, 


Yas deferens shorter than 
in 5. japonicum. 


Fen3tes 


Length, & Cie 

Golour, Upper part white. 
Lower half grey, with 
dark zig-zag, stripe due 
to intest. canal filled 
with blood. 


Hare o 


Greatest thickness, .4 ism., 
anterior and posterior 
eng pointed. 

Suckers, Oral sucker cireular, 
eOOl nme, provided with 
minute splines. Anterior 
and posterior suckers ap- 
proached, posterior larger | 
than anterior. 

integument, emcoth. 

Fxeretory pore, terminal. 
bxepetory apparatus well 
dev, Gimilar to that of 
Se haenate 

Oesophagus, branches into 
two intestinal caeca, 
which unite behind evary 
to form median canal. 

Thie Yune in gig-caag 
course to tail. Pedian 
stem thicker than in &,. 
haemate, gnc contains 
brown plige ald Leucceyten 

Ovary, @longated oval, 8S 
ume in a worm J1.6 mm. leng, 
and .SG mme in one of & mom, 

Oviduect begins at caudal end 
of evary, turns and rune 
forward ond unites with 
vitelline duct in front of 
ovary. liere empty the 
shell glands. Gotyp — 
presente 

Uterus, central and elong- 
ated, extends in the median 
field cecupying unterior 
half of the body to senital 
pore, which is directly 
behind the acetabulum? 


|Ova ure arranged irregularly in). 


eingle or double rows, 


: The Ovum. 


Bay , 
 jafflicted/ 


af 3 : 
») i oe? oe i 


Co oe 


aG 
He Haenatoblun,. 


Perales 


Suckers, Anterior 
sucker larger than 
posterior. _ 


Median stem more elenier,. 


Ovary; bulsing in region 
of ovary, Less marked 
than in 5S. japonicum. 


Uterus does not extend 
inte anterior haif of 
bor ly ry 


The ova. of C. japonicum are frequently passed in 


large nunbere frou the intestinal canal of a patient 


fflicted with aslatie Schistosomiasis. On first find- 


ing, the egg one cannet fall to be etruck by its characte 
; Letic appearance, warking It ae entirely distinct from al 
other ¥VEIMINous OVae Gatto, in his original article, 
renarke that “probably the ova had been found many times" 
\(1.e, previous to his ovwm discovery ef the ogre post- 
mortem), “in the course of ordinary micrcecopical exan- 
a, 4nattone of fueces, but had been mistaken fer the ova of 
| ankylostom. duedenale which they closely resenble."* The 
egg8 are, in reality, totally different and distinet 
{ from those eof the ankylostone, and could not be mistaken 
for them by any cbheerver using reasonable care. Uthers 
also, authorities to whom specimens have been forwarded 
Mave, like Catto, described the egg quite erroneously, 
both as regards ite appearance and measurements, and I 
wave no doubt that these entirely wrong descriptions are 
to be accounted for by the fact that they were made from 
preserved and not from fresh specimens. O¥a, ina 
preserved atate, have invariably shrunk, appear to have a 
hick shell, and show none of the characteristic appear- 
ances presented by egyse containing a living end meving 
eUIDIyO. 

I fully descrived the egg in my article published in 

’ \ 

he Journal of Sropical iiedicine in iareh iso”. in 
: hat paper I said:- 


ae "oh first finding, the egg, by a process of exclucion 


one quickly arrives at the conclusion that it must be tha 


Of fe Japonicun. It is evidently not one of the 
li \ermane 


Hh i 


Jconmon varieties of ova net wlth in the stools (Ascaris, 
 lPrkeocephalue, Anikyloastom.). It is plainly not a 
Cestode e6gg- Une is forced to the conclusion that it 


lmust be that of a renatede. but one remembers that all 


7 |the trenatode eggs are operculated, except those of the 
i,  |€ehistosomae Therefore as this egg ia not operculated, 
—sd4% must be either 5. haematobium or f. Juponicum. That 


point, however, is decided at a glance, for the ogg of 
Se haematobium is spiked, either terminally or laterally, 
and as in thie egg we have no trace of a spine, but a 
perfectly clear smooth shell, we reach the conclusion 
that we are dealing with a cave of infection by Se 
Japonieoun. | 
*On the first occasion that I gaw the ovum I had 

mounted a specinen of the faecal matter in a drop of 
plain water in the ordinary way. ‘ith a Es objective 
one saw at once a number of large oval eggs with granu- 
lar contents, unoperculated, unepiked, smooth, trans- 
parent, and showing clearly a double outline. On 
returning to the specimen an hour or two after I had 
mounted it, and finding the water drying up from under 
the coverglass, I addedsanother drope Almost immed- 
lately after upplying the drop of fresh water I found 

that the eggs began to hatch out. The shell elimply 

-« ruptured and a free-swinuing, clilated miracidiun 


escaped, and by means of its cilia would swim gracefully 


across the field. ‘he shape of the embryo, as I saw it, 


» 


Rea ales given by Logan who «+ « describes the 


free-swimming embryo as being 'melon-seed shaped, and 
|drew it efter that uanner. 
6 "Using 143" objective andl a ulcrometer I carefully 
oT neanured the egg a number of tines, and found that; 7 
oo though it varled considerably, the average size wae 1 | 
iu» long by .07 mae broad. ‘to prove that there was no 


error in the measuring, on ankylostome egg wae also 


— -—_ 


hi neasured by the same methed and the results found to agree 
with the dimensions given in the text beoks for the ovur 
of that parasite. It was thus found that the epg of 

4 Se japonicum was cften nearly twice that of A. ducdenale. 

| I wention this because the neasurenents given in the 
Vélume on “repical Diéeseds in Allbutt'’s System do not 
correspond with what I found. in the few notes given 
ae on 6. japonicum in the above volume, the eggs are stated 
i, to be between 0.66 and 6.69 mm. in length, and .05 to 
-O6 vime in breadth, which makes the egg to be only equal 


at 
i _|4dn length to the breadth of the ovu as I found ite 
' 


"There is another difference. “ne egess ure . 
» J described as having, 'a stout, smooth ehell'. Smooth 


certainly but net stout. On the contrary, the shell is 


very thin and delicate, and easily ruptures. In 

nounting sapecimens one has to be careful not to exert 
any undue pressure on the cover-ylass, or to slide it 
| alon . : 
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| foun broken. 
| “In order to confira the diagnosis of my first 
| Cases, I sent specinens to Sir Patrick Haneon, who wrote 
in reply that he had 'very little doubt’ thut they con- 
a tained egge of S. japonicum. He saye 'the size, shape, 
F colour, ciliated embryo in a non-operculated shell all | 
point to this... . “he shape of the cilisted embryo 
goes Sor little, as their bedies are very plastic, and 
aSBUune many forms according os to how they are 
travelling.’ ... . <As® already stated, the egg under 
a4" objective is seen to be suite clear and not stained 
by the bile. It is oval, transparent, and shows a 
very clear double outline. When using the higher 
power Ce obj +) one sees at once that the double con- . 
tour is due to the single clear outline cf tho ce 
on the outeide, and within thie, also quite clearly 
defined, the outline cf the embryo. “he enbryo, . 


evidently a living ciliated mirucidium, cecupies pract- 


leally the whole length of the egg, thoush at the sides 

there is sone little space between the outline of the 
| embryo and that of the shell. In this espace more or 
| less granular material is to be found. At what is 


evidently the head-end of the emnbrye there ise always a 


distinct restrum or papillae. “he internal structure 
cannot be made out very plainly, being sranular and 


a 


AS a 5 taken ‘fro | a freshly-passed stool the 
enbryo 40 wotndty qulencent. The first movement to be 
detected is usually a SARE DOS rotatory movenent in 
two snail areas, anterior and posterior. Next,clliary 
‘movement can be seen in the cil4a covering the bedy, and 
Be | Various subtle and indefinite changes are constantly 
i going on in the oroteoplasn of the interior. "hen the 
. head-end shows lively twisting movenenta and, finally, 
oa general body movements of the embryo within its shell. 
L give some drawings which I made from actual sveciuens, 
and they will, I thank, zive a truer idea of the 


appearances presented than any further deseription. 


| Phe Miractdiun, 

The miracidius will only emerge from the egg in the 
presence of water, which is absolutely essential to its 
life and development, ‘Shen hatched it is seen through 
the uleroscope to be a craceful little creature which 
moves about with great freedom and activity. it ia 

it | difficult, under artificial conditions, to keep it 
alive for long, usually not more than a day or two, but 
Houghton says that he hee nanaged to xeep the embryos 
alive for five days by changing the water daily. ‘he 
shape usually assumed is semewhat oval, with protruding 


proboscis-like structure, According to Logan the 


embryo is “the shape of a melon seed". The body is 
| elldated a11 over put the cilia are specially long und 
; i active at the anterlor end, about the "neck".. ‘When 


_ 


es 


pabsens gramies, but when out of the shell they appear 
as lushes which project from the body at different 
angles, depending on their location. It 46 difficult 
to give a clear description of the internal organs, as 


‘they show up very indistinetiy. ‘here is, as Stilea® 


| sonnection with the onterlor protuberance; but the two 


one of the poles of each egg". le then examined 


cilia show like small 


Baye, a yellow, highly-refractile, "gastric-sac" at 


junction of the first and second thirds, and this is in 


large head-glands seen in S. haematobium are not cbuerve 
in thie evecies. 

fo return to the Ova, in Narch 1611 Dr. Leiper, 
Kelninthologist of the London Scheel of Tropical Medicine, 
announced that these were in reality spined, notwith~ 
standing the nuuerous deseriptions of the egg by writers 


in the far East who had unanimously described the ene 


jae destitute of any trace of a spine. aecal specinens 


obtained from a deg and containing ©. Japenieun ova were 
sent to Leiper from Uankow, and, on examining the material 
he found that the eggs presented "a curtous little 


nipple-like kmob cr epine situated a short dietance from 


Catte'’s original specimens, and other material from two 


human cases in China, and was able to confirm the presence 


of the spine. It was souetimes difficult to find, but, 
by careful movenent, sc as to roll the egg under the 


cover~gilass, it could ultimately be brought to light. 
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| As the result of an exumination of about fifty ezgs fro 


“seven different cases, four from man and three from dogel, 
Leiper came to the conelusion that "the sehietosene 
‘found in the dog is of the came apecies ab that found i 
mans, and that the &- japonicum is characterised normally 
by the presence of a eiall knob-like cuticular spine". 
This observation was confirmed by Saumbon, whe deseribes 
it as "a small nipple-like spine protruding from the 
centre of a saucer-like depression near the posterior 
Pole of the egg". . che presence of this small blunt 
spine in the egg of & faponicun wae regarded by Leiper 
as of importance as permitting a definite diagnosia of 
this species. | 

After the appearance of Lelper's notes describing 
this “spine", I took special pains to verify the matter 
for myself. Careful exanination of the egere in my next 
case soon convinced me of the accuracy of Letper's 
findings e “he “apine", in reality, 1s a very siall 
Curved nipple-like projeetion towaris one pole of the 
egg; and often reculres sone searching fore Frequently 
it i8 not seen at oll ae the eg ie iying so ae to con- 
céeal the spine on its under surface. i reproduce here 
sone rough drawings of the eggs whieh I made in that 


CABO s and which, together with sone netes, I published 


LP 
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in the China Medical Journal, November 1911p "he 
drawings here given show also an abnormal type of 


Schistosome egg which I took to be the unfertilized oggs 
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| of the worm. "These contained no riracidia", to quote 


from the article referred to, "but were filled with 


globular material. They were sraller than the fertil- 


vn 


ized eggs, being about the sane size as the ova of AYicy- 


Lostom. duodenale, very slightly pile-stained, and show- 


ee 


- ing a wingle sharp cubline, in contra-distinection to the 
double outline in the ordinary evbryo-containing egy. 
in poth fertilized and unfertilized ova the little curved 
nipple or spine could usually be found towards one pole. 

it is strange that other observers have found dif- 
ficulty in admitting the presence of this *gpine*. Ina 
private letter to me Houghton saysi!- "IT have never been 
able to satlafy myself that fresh living egse show a 
spine such as Leiper has deseribed. .. . I have 


asked a nunber of men here in China, all of whom have seen 


hundreds of these cases, whether they have ever been abl 
to make BULS of thie spline, but have not veen able to 
find that any of them are willing to commit theuselves 
to this splined egge Lelper’s photographs, however, are 
| nost convincing. * On the other hand, in a recent 
article, I see that Sateurada’” has confirued the correct~ 
ness of Leiper's obeervatious; though he does not regard 
the spine as anything more than a local thickening of the 
shell oes 
Looss — also, being in possession of a plece of 
human liver permeated with ezgsa, and of other naterial 


a sent to him from Japan, verified Leiper's discovery; 


7 ‘) bi] # 4 
ape he takes exception te the term "spine", and holds | 
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extrenely/ 
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that it ise not a true spine. By macerating his speci- 


mene in 10% lydrochleric ucid, Loosas wav able to free 
the eggs from the tissues in which they were embedded, 
and mount them in glycerine jelly. In addition te the 


“spine” Looss describes « “calotte" or cap, of varying 


Size, marked off from the rest of the shell by a distine 


line, and though he admite that 1t ie not always per- 


ceptible, or ef the sane size or shape, or in the same 
position, he hints that this is probably in reality an 
operculum, for he says that in some of the eggs the cap 
had become partly or entirely detached "sfter the fushto 
of a lid", Ne refrains, however, from definitely com- 
mitting himeelf to an opinion as to ite nature on the 
Sreunds that he hes net had opportunity of examining 
fresh egEs fer comparison, “though*", he says, " it is 


not difficult to guess what that is". Personally, in 
& : 


my examination of fresh sveciinens, I have never seen 


4 
no 


this "calcotte", and Mateurada in his recent paper, 
denles ite presence. I am inelined te think it is a 
change preduced in the egg by shrinkage of the ehell, 
the result of preservation. With regard to the epine 
Loess Bays that, when present, it is always opporite 
the calotte, but he does not regard the spine ac a 
"normal" character in the eggs of ©. japonicum. Me 
found that from 25-50% showed ne trace of «a spine, which, 
when present, “does not consist of the substance of the 
sheli, but of some other special material applied to it 


externally, and probably forming a continuous, though 
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i | extremely thin, coat all round the egg", thus corres- 
ponding to the "spine" of some opisthorchis and clonor- 
chis eggs. It is really a knob-like protrusion of the 
shell envelope, and not in any sense a true spine. In 
Se haematobium we have a true spine, consisting of the 


substance of the shell. 


Ova of S. japonicum and S. haematobium compared. 


S» japonicum S. haematobiun. 
Large beautifully oval egr. Elliptical egz, pointed ends. ine 
Length, 10 x .O7 mm. el2 x .05 mn. 
No true spine. Definite true spine at 
posterior end. 
Shell very delicate and Shell thin and yellow. 
transparent. 
Contains a ripe ciliated Contains ripe miracidiun. 
embryo, or miracidiun, 
Requires water of Summer Requires water of Summer 
temperature to hatch. temperature to natch. 


Swims about actively by 
cilia, ditto, 


Nas been kept alive & days, May be kept 50 or 40 hours 


usually only 2 days. under artificial condit- 
ions. 
No intermediate host has kxperiments have failed to 
been discovered. . discover any intermediate 
host. 
— — aa enaiationet ——— = 


Infection of Man. 
Such is the parasite, with its egg, and the free 


swimming miracidium which hatches from it. How does 


this parasite effect its entrance into man? In my 


first/ 


first paper’ : published in 1908, and to which I have 


invaded by this worn, the egge pass cut in enormous 


— elinic/ 
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already referred, I. expressed the opinion that Tine enbry 
gained admittance to the huran body directly through the 
skin, and I etill adhere to this view; 4indeed I am more 
convinced of this than ever, notwithstanding the enphati 
contentions of others to the contrary. How, then, le a 
person who harbours thie parasite « source of danger to | 


hie fellows? In wu patient whose internal organr are 
, \ 


numbers in the faeces. thie, of course, 16 readily 
verified by the microscope; and we find also, from 
nieroncoplical etudy, that the addition of water is nee- 
essary to cause the eggs to hatch. if the egge do not 
reach water; the wiracidium will not hatch out, and the 
embryos will perish. but if, for exanple, infected 
faeces are deposited on swampy ground, er in any surface 
Water, which is of Cusmer temperature, the enbeves will 
soon burst fron their shells, and, by means of their 
cilia, swim «actively about. Ny contention is that 
having reached water, and, under favourable conditions, 
hatched cut, “the only way", to quote from my cwn 
article’, "in which one ean conceive of the countless 
swarms of free-swimming active little creatures effects 
an entrance into man; is through the skin. If taken 
into the stomach in drinking water, either directly or 
in some small molluse or other intermediary host, the 
activity of the gaatric Juice would doubtless be fatal 


to them." The patients whe present themrelves at the 


lelinie, afflicted by this truly awful verminous infection, 
y tare; almost invariably, fishers, boat-men, labourers fro 
the inundated rice-fields, and others; men whe are con- 
Btantly in and out of the water, frequently stonding in 
the mud for hours together, with water, it may be, up 

to their waists, and thus exposing, for more or less 
|lengthened periods, a large anount of akin surface to 
infection. 


&j 


euchtya* » in a very full account of the divease 
as he found it in his Japanese patients, argues for 
infection per os. ie maintains that the infection is 
conveyed by drinking contaminated water. Ris arguments 
are mainly based upon the observed fact that the disease 
occurs for the nost part anongs the poorest people of the 
country-eide, especially fara labourers, who, he saya, 
are in the habit of drinking water straight from the 
ponds and rivere, whereas the better classes anons the 
population only drink water that has been boiled or 
filtered. Veuchiya mentions that the disease is 
especially bad along the rivere Kamanashi and Fuefuki, 
Which periodically overflow and spread infected faecal 
matter (deposited on thejr banke) inte the fields. Ne 
states that there are other parts of the sane province 
in which the parasite is not found. It ie strange that 
he does not seen to realise that it is just those farm 
labourers, boat-men, etc., to whom he refers, who con- 


atantly work bare-legged in the water, while the better 


| Glasses are not engaged in the sane avoecations, and, 
_ - | noreover/ 
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moreover, go about completely clothed, and are thus 
| protected from even accidental infection. As to the 


disease occurring in some localities and not in others, 


this is not at all to be accounted for by the fact that 


|the inhabitants of these respective places draw their 


drinking-water from different sources. of supply. It ia 
true bagel in sone localities the waters are infected, an 


in others, but inumunity or otherwise is not to bo ex- 


|plained with reference to the purity or impurity of the 


supply of drinking-water. The presence or absence of 


* 


‘|the disease in a given place is te be accounted for by 


having regard te the requirements of the parasite itself, 


and te the oecupations whieh are fellowed by the people 
of that district. in low-lying etiuations, where there 
ie plenty of warm stagnant water, the ova of the worm 
will have opportunity to hatch, and the enbryes to infec 
the fiehers, paddy~field labourers, and lake-side 
dwellers, but in higher situations, where the soil may 
be sandy and drains well, where rice is not cultivated, 
and where thore are no lakes and ponde, the paracite has 
no opportunity to propagate itself. iven lf infected 
persons vielt such « pluce, the faeces deposited in dry 
situations and lacking the water in which alone the ova 
could develop, will be comparatively harmless; they 
would seon dry up and the embryos perish. 


in eupport of hia theory that infection takes place 


via the mouth, Tsuchiya instances a place where the peopl 
all/ 
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| a8 the well was uncontuminated there was no Schistoson- 


dasis there. 48 regards the use cf wells, however, 
these are certainly not likely to become infected, for 


the temperature of well-water 1s below that required by 


the miracidia for hatching. but it is not because the 
inhabitante of the place inetanced by ‘euchiya a1] drank 
the uncontaminated water of a certain well that they 
escaped schistosomiasis, but in all probability because 
that place was not an endesic focus of the disease, and 
the conditions recuired by the parasite for ite life and 
growth were lacking. ‘This is the more likely to he so 
from the fact that the peeple of that place depended 
pape welle for thelr water supply, a circumstance which 
indicates that other scurecea of eupply, auch as rivers 
and ponde, were absent. 411 who have lived among 
Kaatern peoples smew that they will take their water from 
the nearest supply, and that they would certainly net 
trouble to draw water from a well if it could readily be 
baled from any pond or cellection of water near at hand, 
and that quite irrespective of the quality of the water. 
Wells are resorted te when natural surface supplies are 
not sufficient, and the fact that the netlves of the 
place to which Ceuchiya refers depended upon wells for 
thelr drinking-water, ia presumptive evidence that such 
was the case in this instance, that it was, therefore, 
not a suitable habitat for the worm, and was not an 
endemic foous o2 the disease. In any case it would be 


mecmaaacy / 
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Ws 


necessary to lmow something nore of the facts of the 

| ease, especially in regard to the daily occupation of th 
People whe Lived in thia place and drank this well-water 
‘pefore the evidence could be considered as being of any 


material value. . 


: 
Although in my paper previously alluded to , I gave 


it as ny epinien that infection via tho mouth through 


drinking contaminated water wae a moat unlikely hypothesis, 


as I could net believe that the delicate enbryo of 5, 
Japonioum could run the cauntlet. of the human gastric 
Juico, I had net experinentally tried the offect of 
applying diluted ilydrochlori¢ acid to the miracidium I 
Was very interested tc find, therefore, that in 1°10 
Kateurada’” publ lehed in German hie experiments, which 
were deaigned to show (1) that the embryo of ©. Japondi- 


Cum could not survive the gastric juice, and (2) that 


infection covld experimentally be ehown to take place 


through the ekin. With regard to the effect of acid on 
the miracidia, Kateurada saye that he found then very 
Susceptible to the action of acide of different kinds. 
He states that a 1% solution of fi Ol killed the free- 
swimming embryos innediately, and he concludes thet it 
is highly improbuble, if not absolutely impossible, that 
Se japonicum embryos could survive the passage through a 
healthy human stomach. 

Kateurada wat strongly of the opinion that the 
disease was conveyed through skin-contact with infected 


stugnant water, lie dwells on the commonness of the 


| disease/ 


whe ; ay 
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 |ddeease in the farm-Labourers, whe stand for prolonged 
jpericds in the water covering the rice-fields. He 
mentions aieo that these labourers are frequently affecte 
: by an itching eruption of the exposed parts, in particula 
the legs, and he regards this as the result of the invas~ 
-  |fon of the human host, through the skin, of multitudes of 
living eubryos. rersonally, I have not met with this 
particular skin condition. very likely it occurs only 
in very heavy infections, eni even then is probably of a 
passing nature ant acon forgotten (if at all noticed) by 
the patients. 
Nateurada and Hashegawa then proceeded with certain 
experinents to shev. wore certainly that infection took 
|phace through the axin, and not per os. it has already 
been mentioned that cats and doga of endenic areas 0G 
aleo Prequently affected by schistosomiasis, se that the 
experinenters had the great advantage ef being able to 
is@ these animals for their experiuental work. 
she experiments tock place at an infected place 
me leataea Nisghidal in the province of Okayama, in the month 
or June; 1G0S, che ¢ats and dogs ermployed were in- 
ported from an uninfocted Locality of the sane province. 
The atoola of the animals were first microscopically 
Oxamined to prove freedom from infection, ari they were 
‘ed on carefully prepared condensed milk so that infectic 
per o8 could be entirely excluded. Vhe aninal experi- 
nented upon was kept, as it were, in atocks, having a 


ie side can itted around thie neck, as shown in the 
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_ | accompanying illustration, the object being to effect+ 
‘ually preclude any poseibllity of oral infection. The 


| rest of the body waa then immersed in the contaninated 


water of one of the rice flelds, the head remaining Pree 


| Experiment 1, 


A fewale cat was put into the water for half~an-heu 
on three successive days; June 12 - 14. She was then 
brought bask to the laboratory at Uxayama, and carerully 
mourished. he gradually lost flesh frou the beginning 
of quly onwaris, and by the middie ef the month 6. 
japonicum eggs could be demonstrated in the faeces, 
After this there was freaucit voulting, and progressive 
enaclation; latterly she declined to take any food and 
died July 56. ie post-uertem examination revealed 
Hany adult male and female ©. japonicum worms in the 
portal vein and its tributaries. Hont of the male 
Yorms were about 10 wise long, the fenales generaily a 
little longer. Gva were very nunervus in the liver and 
intestinal walls, arcund which granulation tissue had 
formed. 4 certain number of these eggs already shoved 
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Miracidia with clear cilia. 


ixperiment 2.» 

4 Small puppy, a few months old, was treated in 
the same way aa the cat. it aleo got thin frou the 
beginning of July, and frou the middle of the month 


onwards passed elimy bisod-stained stools that contained 


hen 


extraordinary number of schietosone egehe Vomiting 


| eupervened and. complete loss of appetite, und the animal 
| died exhausted on ceptember 4. The postemorten exan- 
ination, held immediately after death, showed a great 
number Of fb japenicum worme; many thousands were 


crowded In the portal voin and ite tributarien. The 


ae 
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worse were larger than in the case of the cat. ‘i. large 
nunber of the males reached a length of 11 - 1p lies 


whereas the females measured wore, one even 17 rie 


Experinent &. 


On July 17, by meane of u catheter and funnel, 
another emell dog wae supplied with contarinated muddy 
water taxen from the infected village of Iwanari, in 
the province of Uiroshina. After the experinent, which 
ensured the introduction of infected water direetly into 
the stomach, the deg was brought back to the laboratory 
at Okayamae All microscople investigation of the stool 
for sachistosone ova were nerative. “he dog war willed 
on eptember 15, and the post-mortem examination failed 
to dlacover any infection by schistosona japonicur 
WOXISD » | 

Experiments J and 2 clearly show that the embryo 1s 
capable of penetrating, the ekin, and that infection take 
place by this route. “hey show also that, having gained 
entrance to its host, development is very rapid, the 

Btage of the nature adult worm being reached within a 


month. 
experiment / 


fhe argument from Analory. 


In considering the route of infection chosen by the 


living embryo of &. japonicum, one naturally turns to 
the Egyptian apecles, Schistoson: haenntobluma. As the two 
Species are so Closely related it is not improbable that 
their modus operandi will be upon similar lines.  Looss 
has successfully proved that the larvae of Ankyloston. 
duodenale can penetrate the skin, indeed 1+ 1e now well 
xnown that that le the usual, 1f net the only, route of 
infection. it la, however, far nore te the point to 
consider what happene in the case of the “rematcdes, and 
especially cenist', haematobium » it le true that in the 
case of the trematodes we mey have very elaborate 
histories, and more than one internediate host may be in 
volved in the worm's life-story. “here way be four 
Btapes through which a trenatede passes, namely, the- 
miracidium, sporocyst, redia, and cerearia. Yhe first 
Btage is invariable spent.in water; wach of the other 
three, however, may be paseed in a different host. ~he 
histories of the different trematedea, ao far as they ar 
known, are, however, very diseainilar, and all inde of 


modifications exist in the Life-cycle. She sinplest 


modification of a11 would appear te occur in the case of 
the/ 


ht a a oma 
| the Schistosemidae, in which upparentiy we/ nave no inter 
| mediate host at all, the miracidia being capuble of 


(entering directly inte their definitive host, and there 


growing up to maturity. It is possible thet certain 
developnental changes may occur in the miracidium before 


it effects ite entrance into man. These, however, if 


they take place, are changes in the enbryo itself, 


preparatory to ite invasion of ite definitive host, and 
does not affect the question of an intermediate hoet. I 
hope presently to refer again to this point. 

Sone workers in the Fact seem to find difficulty in 
believing that the miracidium ef &. japonicum is capable 
of infecting man by entrance through the elkin. it 
night be pointed out, however, that the usual route of 


entry which mlracidia adept, whether 1t be of intermed- 


late or of definitive host, is via the cuticle. It is 


well known that, owing to the plasticity of their bedies 
and te their being furnished with s reatrum and with 
Cilia, the mirecidia cf other trematodea succeed in 


penetrating the akin of various molluscs. “here would 


appear, therefore, to be no difficulty as regards the 


capabilities of the ombryea of &. japonicum to infect 


nan by the skin route. he urgunent is also used that 
there must be sone intermediate host. “his I cannot 
see to be at all necessary, both from what we know of 
the habits of free-swimming miracidia, and from what we 
know of the varied and elaborate nodifications which 


obtain in the life-cycles of the trematodes. Mereover, 


o turn agein to the African species, ©. haeratobiur, 


| systematic search has 80 fer failed to reveal any trace 

jor an intermediate host, which, from considerution of 
other trematode worms, might be supposed to exist. 

|Leose has long claimed for the Egyptian especies that an 


|intermedlate host, other than man, is, in the nature of 


the case, a most unlikely hypothesis, and he assumes tha 
man ie himself the intermediate and definitive host in 
ne, lie argues that the miracidium enters directly 
inte man through the skin. le excludes the possiblilty 
of entry by the mouth in drinking-water because he has 
shown by experiment that the embrye cannot live one 
minute in a solution of 1 to 1000 © O1, nor for three 
minutes in e solution of 1 to Pooo. As the acidity of 
the human stomach 1a said to be about .2% (2 to 1000), 
it does not seem possible for the miracidium to live 
there e the analogy of such a closely related variety a 
the African worm is, therefore, entirely in favour of th 
contention that the enbrye of Ce japonicum alco enters 
directly through the skin of ite definitive host, and 
that the assumption that there met be an internediate 
host is entirely unwarranted, and highly improbable. 

We cone then to this, that the disease is water- 
borne, and that infection is conveyed through the alkine 
A study of the natural history of the parasite, and 


experimentation alike, show that water is essential te 


|the life of the embryo. If the ova of the parasite, 


passed out with the excreta of its host, do not reach 


_water/’ 


a co ony 
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ater, no further development is possible and the mira- 


cidia-containing egge perish. If water, for the most 


 |part stagnant, and of « suitable temperature, le reached 


the miracidia hatch and enter upon the free-swinming 
|G@tage of their existence. ‘iater contaminuted in this 
| manner is highly infective both to man and the domestic 
animals Hence the danger of bathing in the creeks, or 
wading in the ponds, rice-fields, and stagnant waters of 
Central China and Japan; for to ullew the contact of 
such polluted water with the unprotected skin 1s te 
invite the invasion of an army of this insidious and 
invisible foe. “aking advantage of their plastic 
bodies and microscopic dimensions, the embrycsinsinuate 
themselves through the ekin, probably along the hair 
follicles, and quickly effect an entrance into their 
Unconseious ard unsuspecting hoet. 

Does the free-swituiing miracidium undergo any 
norphologi¢al change after being Liberated in the water 
and before penetrating the akin of ite future host! 

When S.» japonicum ova are hatched artificially in the 
Laboratory, the miracidia may ve kept alive for a day or 
two but no further change..can be observed to take place 
in them. hy putting infected faeces into pure tap-wate 
at GO6°F., Kateurada found that the egg® hatehed out very 
quickly, some within fifteen minutes, others in from 
‘one to three hours. The miracidia were very active, bu 


they generally died in about twenty-four hours, though 
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some lived for forty-eight hours. Higher temperatures 
(108°, and upwards), and lower temperatures (under 
50°F.), were Found to delay or prevent hatching. this 
ie what we find in the laboratory, but it isa quite 
possible that in « natural atte, ae in the warm open 
ponds and ditches, where the conditions are much nore 
favourable to ite development, the miracidiuna may live 
for longer periods, and may even underge some morpho- 
logical change. Keteurada®” upholds thie view in his 
article recently published in Germany. He Bays that 
the mlrucidia hatched from the ezgs underso a relativel 
Ginple metamorphosis by which they develop into minute 
larvae that swim about in the water, and by penetrating 
the skin invade the body of their host. This micro- 
Bcopic larva ia sald to resemble the mature worm in 
form - tc be, indeed, av it were, a miniature repre- 
sentation of the adult T2295 « Hatsuura and Yamanoto 
are said to have proved the presence ef these larvae, 
Still covered by cilia, in the cuter skin of experinent 
ally infected aninals, and also in infected ditch-water. 
The measuremente given are .06 or 207 pute Long, by 0 
tite broad. iiliyagawa alao published the disccovery of a 
cimilar larva in the femora? and saphena veins of 
artiflelally infected degs. lie deseribed the larvae ar 
being, of an elongated oval ehape, «64 by .02 mm. Ne 
found them also in the skin of the infected animals. 
It would appear then that the Japanese investigators 


consider/ 


| consider that the skin is invaded by a very emall larva, 
‘ which is not the miracidium, but « minute stage of the 
adult fora. Their work, careful and patient though it 
has been, requires elaboration and cenfirmation. Yor 
my own part, and failing direct evidence to the contrary 
I am inclined to regard the "larva" as but the edliated 
miracidium in an elongated form, a form it is capable of 
assuming; and naturally would assume, before penetrating 
the ein, 

Having penetrated tne skin, by what reute do the 
enbryos of S. japonicum reach the Portal System? “his 
we de not know with certainty, but it would appear 
probable that under the dermis the young brood would be 
taken up by the Lyaphatics and vansad on Into the venous 
Syvsterie “hence to the right heart and threugh the lLungt 
to the left heart, und so inte the greater circulation. 
in the venous return from the Lower half of the body the 
enbryoe would reach the portal voir eystem in the liver. 
On this point opinions are divided, but it seems the 
most likely and the moet natural hypothesis, and in 
support of it, it may be rentioned that the youngest 
forms have net seldom been net with in the venous bjood 
of the systemic circulation, and sometines, though very 
rarely, in the arterial blood of the sane. Kateurada 
is of the opinion that the enbdryos may alse reach the 
portal vein syetem direct from the inferior véna cava 
ny way of the vena hepatica. 


That the embryo of S. japonicum lives in the water 


and/ 
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and infects man through the skin is capable, of course, 


of practical demonstration. Hut to subject oneself or 
 Jusetifiabie. Animals, ae we have seen, are readily 


in reality going on, on a tremendous scale, over large 


(are always kept well bandaged and clothed. They are 


anyone élse to an experiment of thie kind would be un~ 
infected artificially, and as for man, the experiment 4 


tracte of country both in China and Japan. I refer to 
the Infection of thousands upon thousands of farmers, 
lake-side dwellers, fishermen and boatmen, living, in 
these parte, who, by constantly wading about in pollutec 
water in pursuit of their daily avocations, becone very 
heavily infected by this nelsome parasite, and the prey 
of 9 loathsome and deadly malady. | 
From this it wWi11l be clear that the disease is 

Gecupational in origin. It is these who work in the 
water who get infected; and these who work in the wate 
are, for the moat part, the men and boys. it is on 
them that the duties of cultivating the rice-fields, a 
other fama-work, devolve. They manage the boata and 
do ali the fishing. Consequently it is in the male 
sex that we find the disease, and not anong the wonen 
and girls. The latter, jn China at least, invariably 
EO about well clicthed. Their feet are crushed and 
deformed from infancy, owing to the pernicious custom 


of foot-binding, and not the feet only but also the leg 


thus protected from infection even if they did 


ocogeionally cone in contact with contaninated water, 
but 


ad 
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0 mn equal te, and do not partielpate in, fleld-work, 
_| where such involves heavy wading, as in the rice-fieldsa. 
ehis Kind of work ls left to the men and boys, the women 
| merely hel ping in such dry occupations as summing and 
eifting the grain. I have never seen a case of F. 
Japonicun infection in a female, and Neughton, who haa 
seen many hundreds of cases of the disease, writes ie 
that he only once gaw a cane in a woman. Thomeon, of 
Tankow, also wrote me that he had never aeen « female 
case, and he remarks that all hio patients have been ver: 
pesitive in asaerting that women de not contract the 
; ! 

|disease, For the reasons given, infection in women in 
China mist be rure, though, of course, it is perfectly 
possible. A wonuan may get into contact with contacninat 
ed water in other ways, as, for example, by bending down 
and washing at the edge of a pool, or dipping the hands 
in the water while sitting in « beat. In Japan, where 
foot-binding is not in vogue, the women frequently work 
in the rice fields, standing bare-legeed in the water, 
and such women, of course, pet infected and suffer from 
the disease in the sane way as the mene 

I have emphasised this point because it furnishes 
additional proof that the divnease is of cecupational ane 
not of dietetic origin. If infection took place per oa. 


by the drinking of contaminated water, then wonen would 


suffer in the same manner and much te the sane extent as 


the men/ 


n, for the inhabitants all draw their drinking-water 


| from the same sources. ‘The fact that nearly all the 


| males (except the young children) of a certain place 
becone intected, and practically al11 the females escape; 
that the boys and men of a househeld become diseased, 
while the girls and women remain free - surely shows 
that infection is not carried by the drinking-water whic 
ds in the common use of sll. It gees to prove the 
point for which I have contended since first studying 
the disease, that, though infection is derived from the 
water, it le not hrough the mouth that it comes but, 


through the skin, snd thus it is that it occurs almost 


exclusively in the male sex, lee. those who, from the 
nature of their occupations, are in the habit of expoal 
thelr bare skinge to infection, 

if we turn again to the closely allied affection, 
Bilharziasis, where also, according to Looss, we have 
the miracidium directly infeeting man through the skin, 
we maturally find very much the sane etate of things, 
viz.; those who expose themselves, whether men or woven, 


become infected. Ve read that in Egypt, among the 


poorest classes, both men and women wort together bare- 
legged in the muddy fields, and both sexes suffer equall 
from bilharziasis. in better classes; where only the 
men work outside, these only become infected, and the 
women escapee. Ot112 higher in the sceial scale, the 
nen wno do not work in the fields, but find other means 


of livelihood, ase clerks in offices and such-like, do not 


contract / 
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| ne the disease. Yet the drinking-water is the 
“sane for all three all is@. unfiltered water, direct 
‘fron the Hile. 

It ia only necessary, therefore, that Liquid mud or 
water contaminated by the Living enbryos of S. japonicum 
should remain for a short tine in contact with the skin 
Tor infection to take place. In the pr aba and 
Villages of the endemic areas, beth in Cha and Japan, 
the ponds and rice-fields are being constantly fouled by 
the inhabitants, whe not only use human exerenent for 
fertilizing purposes, scattering the same freely over 
the surface of the ground, but whe alee have the object~ 
ionable habit of defsecating proniscucusly in the open, 
“herever they nay find it convenient to do so, whether 
it be in garden, pond, cr rice-fleld.e ‘he egee of the 
paracite, pessing out in enermous numbere in the stools 
of those infected, will quickly hatch out on reaching the 
water or warm Liquid mud of the “"paddy-flelds", and, as 
‘the embryo will live for a couple of days ox longer lin 
this water, there exists auple opportunity Poe/aneuapadth 
ing soolie, who, in pureult of hie daily avocation comes 


wading in pond or rice-fleld, to be come infected. 


AS we have already stated, nothing ia definitely 
Xnown of what happens to the invading eubryo from the 
tine it enters until the time when adult forms are found 
in the portal and nesenteric veins. ‘The miracidiun 
presumably enters the ekin along the hair folliclos, 
effeste/ | 
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effects entrance into the lymphatics, and then, carried 
first by the lymph and then by the blood stream, will 


réach those vascular atructures for which they have a 
special predilection, notably the Portal vein and ite 


branches. It ia 4n these regions in the liver thet th 


‘parasite makes its home and rapidly grows to maturity. 


it is here that the sexes meet, and, travelling in 
pairs along the portal vein tributaries, produce a 
Prodiguous and continuous stream of ova, whieh, by thet 
mechanical blocking of important channels and Organs, 


result in such sickness and suffering for their host. 


ETIOLOGY. 
After the foregoing it will not be necessary te 
Say much concerning the etiological factors predisposing 
to this disease. The first and most important of hens 


is Residence in au endemic areas iI have already 
euphasised the endemic nature of the C(isease!: naturally 


those who live in the infected areas ure those nost 


ilable to contract the trouble. The disease is not 
readily imported to other places where the couditions 
are not favourable to the developuent of the ovum, hence 
those who Live outside the foei of the disease may be 
regarded a8 comparatively safe. 

49. The disease, as one would expect, is unknown 
in infants, but may be found in males st any age from; 
say, 6 or 6 te 60; that is from the time that snail boys 


are able to run about in the water, to the time when 


ieee 


adults cease to participate in the active work of making 

a living. Children are not usually infected before 7 

| or 6. Ine series of forty cases which Noughton 

ee reported’, the youngest was 16, and the eldest 54, 

| Doubtless these are the ages between which infection 

‘ueually occurs, as theyrepresent the working period of 

life, but this number of cases ia sriall, and there is, 

or course; no age limit of infection. | 
Bex. In China it is the male sex, almost excius- 

ively, thot is affected. ‘She rearon for this has alreatly 

been given. The case le rather different in Japan, 

where the women's feet are not bound, and where they 

frequently work in the flooded rice-fields along with 

the men. Sex, in itself, is not, of course, a determin 

ing cause. it is a matter of exposure to infection, and 

those will contract the diseuse whe, whatever their age 

or sex may be, expose their nuked skin to the contact, 

©f the contaminated waters in the creeks and lakes, in 

the pends and puddy-fields, of infected Localities, 
Oecupation. ‘This has already been fully dealt with. 

The disease occurs alnost entirely among the farm-Labour 

ers and rice-growers, fishermen, boatmen, and Lake-side 

dwellers whose occupation necessitates conatant wading 

in the water. Occasionally an odd ecace will be found 

in others who do net belong to this class as, for 

example, in a sarall shep-keeper: but if so, inquiry 


into his history will reveal the fact that he formerly 


| wae/ 


are here ideally fulfilled. Unfortunately these alse 


who expose themselves are liable to contract it. british 


| and/ 


Hs 


| was engaged in farming or fishing or kindred occupation. 


Gr it may be that though the patient is engaged in sone 
city calling and hae never been employed in these 
country avocations, yet careful investigation will elici 
the information that he has indulged in bathing (it may 
be only very cecasicnally) in the ponds or creeks of the 
neighbourhood. 

Clinate and fearon. Sonething, hus already been 
Bald regarding the climate which is essential to the 


parasite’s life and development. The low-lying, het, 


steamy plains and muddy levels of the Yang-tee Valley, 
annually floeded by the over-flow of the great river, 


form the breeding-grounis pur excellence for the purasite. 


pNP 


‘The conditions of high temperature ang abundance of wate 


Which are indLlepensible to the rarasite's development, 
t ? pi 


are the requirenente for the succeasful cultivation of 
the rice-crops, «and thus it is that when, in the warm 
Summer ronthe from May te Auguet, the peasants are busy 
planting out their rice or attending to their other 
duties in the fields; the miracidium is most active as 
4n infective agent. The combination of warmth and 
nolsture are essential, and the disense is thus linited 
to those tropical climates where these conditions are 
fulfilled, 


Races. No race is exempt from the disease. All 
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| and American officers and nen from the gun-boats static 
ed up the Yang-tse, whe go ashore sheoting, and wade in 


PATHOLOGY | 
the pathological changes which we find post-mortem 
in cases whieh have died from & japonicum infection ur 
nany and profound. In some cases they are nore marked 
than in others, varying according to the degree and the 
duration of the infection in the particular case under 
investigation. The longer a case hae lasted, or the 


heavier the infection, the more marked and severe wilt 


be the resulting lesions. 

Ae in order to appreciate the reason for the morbid 
uae changes which take place in the abdominal viscera in thie 
‘ | affection, 1t ia necessary to have some idea of the move 
| ments and behaviour of the parasite itself.  Neving 
penetrated the akin, the embryos, se we have seen, sain 
the blood etream, and are carried to the venous capil- 


lary network of the liver. Here the young forme congreh 


gate and grow rapidly; “indeed, the Liver may be said te 
constitute the great nursery of the young parasites. | 
As the worms mature, of necessity they must leave 
i the blood veasels of small calibre and rnigrate into the 
larger portal voin system, where they will have room to 


“A row. This movenent, although agsinat the blood-strean, 


is probably accomplished by the parasites’ wriggling 
movenients . 


. 
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vessels the worus reach the adult stage, and as they be- 


| gore nature the sexes unite, the female worm enfolded in 


lthe gynecophoric canal of the male. In this fashion the 
aired couples migrate along the portal vein, and up ite 
great tributaries, until they reach the smaller radicies 


of the portal system, notably the veins of the mesentery 


and of the intestines, many of which they block up with 
their bedies. liaving reached these situations, ova are 
deposited. 

it will be noted that the worms mexe their way against 
the venous bleod-strean, and that the anterior or head-en 
of the purasites will necessarily pe the distal end from 
the liver. Wow, as the coupled worms, attached by their 
Suckers, block the vessels in many cases, and as the eggs 
are eliminated through the sexual pore at the anterlox 
part of the Temale, it will be seen that the ova are 
crammed in between the parasites thencelyves and the 
veseel walls. Aleé the vencus blocd-strean couing down 
jagainet the worms prevents the eggs from escaping 
distally; on the conbrary tie blood endeavours to oarry 
them paat the obetruction. Gwing to the enormous nuuber 
jof the eggs deposited, the pressure eventually becomes 80 
great thet the walls of the vessels rupture, and thus the 
ova are forced into the surrounding connective tissus, 


intestinal or mesenteric. In the case of the intestinal 


| Secndanadl 


vitality, it will be attacked by pathogenic bacteria in 


the bowel, arid local ulceration will result. It is in 


. |this way that the egg5 pass inte the lumen of the intest 
 |dnes, and so out in the stools. 

9 fhe bodies of the parasites are well adapted for 
wedging themselves into the enaller veins, and as the 
tale can finaly embrace the female in the gynecophords 
canal, and as both are provided with suckers, they are 


@atily capable of holding their own againnt the blocd 


; current » the parasites and their eggs; as we have seen 


: thus cause obstruction and venous cengestion in the bowel 
Walis und nesentery » Arter rupture of the vessele, Tror 
the pressure caused by the ever-increasing mimber of exged, 
there will, of course, be huemorrhage, arki the ova will 
be distributed in the surrounding tissues, notably in 


the intestinal walls and mesentery.  In.some post-nerten 
ai 


of 


exaninatlone which “muchiya perforned on cats, he foun 
coupled parasites in many small veinea in the bowels and 
nesentery; he found alec marked capillary dilatations 
in the HubMUCosaA, With agglomerations of newly-deposited 
esse, and fresh haemorrhages in the neighbourhood. : 

Ye have now to consider what becemoe of the eggs 
deposited in the situations already indicuted. 
a | {a) Egge escaping into mucosa and submucosa of 


ae), 
ae intestinal / 
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‘|and will be conveyed along the portal bleod until they 
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marked thickening of the gute Ultimately ulcerntion of 


|the mucous membrane takes plnces It is as a result of 
|thie that we get the dysenteric eyuptome which constitut 
|such a characteristic feature of this disease. it is 


in this way also that the ova gain uccess te the interio 


of the bowel, and #O pass out in countless numbers in 
the etcolae 

{b) Many of the eggs deposited in the loose submuce 
tissue of the intestinal wall will eet taken up by the 
lacteals and be paseed on te the mesenteric glands. 
Likewise, through rupture of the snaller mesenteric reine 
egee8 will be oxtravasated between the layers of the 
mesentery, and also be carried by the lymph «treanm to 
the nesenteric lymphatic glands. 


(c) Where the worma are not fitted tightly in the 


veins, but clinging to the walls of the larger vessels, 
the eggs as they escape from the female, will be carried 


by the venous bleed stream past the bodies of the worns, 


reach the terminal ramifidatione cof the pertal vein in 
the liver. it is prebable that these vessela have 
already become narrowed by ondophiebitis, the result ef 
irritation caused by the yeung forns ef the parasite 
whens in the first place, these took up their abode in 


the liver. ‘They will thus the more readily become 


ek ied 
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uded by the myriads of ova brought down by the portal 


crowded up ag they are in such enormous numbers, results 


- |blood atasis which they cause leads to signe and symptone 


_ |which we are accustomed to assoclate with acute portal 


obstruction. 

By piecing the evidence together it seems to me that 
the foregoing description fairly accurately depicts what 
actually happene from the time that the embryo penetrates 
the skin until the adult forms are found occupying the 
venous radicles of the portal veins It is only by 
having a clear conception of the movenents of the vorm, 
and of the positions which it takes up in the veine of 
the abdominal viscera, that we are enabled to understand 
the meaning of the gross lesions which we Pind on post- 
worten examination of these canes. . 

From wb that has been said it will be scen that the 
meat important pathological changers should be looked for 
in the liver, in the intestinal walls, and in the 
nesenteric plands. Undoubtedly it is the liver and the 
large intestine which bear the brunt of the disease. 
Clinical examination reveals in many cases a marked 
thickening of the large gut, as well as enlargenent of 
both the liver and the spleen. “he swelling, in the 
case Of the spleen, is, I believe, an inflanumatory 


condition due to the toxin elaborated by the worm and 


lating in the blood. In the case of the liver 


‘there is seen during Life an obvious obstruction in this 
organ. I first attributed this portal stasis” to the 
| irritating presence of the parasite itself, setting up 
a peri-vascular cirrhosis, with consequent constriction 


of the vessels. It was difficult to say with certainty 


what was the imsediate cause of the portal block, as 
post-norten examinations are most difficult to obtain in 
China, the native prejudice to any such proceeding being 


ulmost insurmountable. Later I realised that the 


obstruction to the portal circulation was caused not se 


much by the parasite itself as by its ovae Che settling 


of ova in the liver at first causes hyperaonia, and then 
interlobular cirrhosis, manifesting itvwel* clinically by 
enlargement and tenderness of the organe In the course 
of time a coarser cirrhosis sete in, with contraction of 
the fibrous tissue, end then we get shrinkage of the 
organ; with, of course, very extreme ascitese 

To obtain wore exact knowledge of the pathology 1+ 
was essential that post-mortem examinations should be 
made, and I am glad to say that, under excepticnal 
circunstances, my friend Dr. Thoneon of lankew was 
enabled to perform an autopsy in the case of a youth whe 


had died of the disease in his hospital at liankow.e 


Writing of this case in u private letter to re, “horeon 
states that hip patient was a parden-coolie, aged lL. 
liie conploint wae of fever, dysenteriec symptoms and 


great weakness. lie stated that five months previously 
Acca 
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abdomen had perun to awelle "he was carried to the 
- Nowntten in a dying condition, extremely enaciated, 112 
hi but the abdomen, which was distended with fluid to such a 
[degree that the patient could not support ite weight. He 
was in fact all abdowen with thin emaciated trunk and 
lextremities attached. Next morning, he died before any 
thing wae dene for him." The liquid stools, which had 
i been examined nieroscopleally on his arrival, were found 
—- |full of S. japonicum ova. 

Fe In order to examine the ascitic fluid, some of it 
_ jafter death was withdrawn with an aspirating needle from 
ithe abdominal cavity. It was found to be thick and 
 |ehyleus, unlike the clear ascitic fluid usually withdraw 
in euch casese The nature of this fluid was suggestive 


of Filarlasis, but Dre “homson could diacover no filaria 


Li in the blood from the organs, in the ascitic fluid itself, 
or in the sections which he afterwards prepared e Ke vad 
of the opinion that the condition could be accounted Por 
"by pressure upon lacteals or theraciec duct by th 
enlarged peritoneal glands". 
*“aftor opening, te R icamat Dr. Thonusen writes, 
"and getting away all the'fluid (there were about &6 
pints present), the most striking feature was ite extrene 
emptiness, the bowels, liver and spleen having ail been 


a compressed and pushed upvarde under the ribs, or back 


along the apine. 


"The large intestine was found to be very much 


| thickened, very much matted together with the dleun near) 
thes 
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ie glands. The greatest thickening wae found to be at 


the caecum and rectum and sigmoid, but thickening was 
narked throughout ite length. ‘There was sone thickening: 
of the small intestine but not very much. 

"The perltones mphatic slanda were all vory puch 
enlarged and matted together, especially near the caecun 
where they formed quite a tumour. 

"The Spleen was not abnormal, beyond being ehrunken 
and wasted like the rest of the body. 

"The Liver pernans was the most peculiar feature; 
it was shrunken, hurd, and bossed all over, und pushed > 
away up under the ribs. On section it looked Like a 
German sausage, that ia, it was dotted all. over with 


white areas varying in size from a pin's head to ten or 


twenty-cent pieces, ‘from a sixpenny plece to a shilling). 


The liver substance itself was of 4 slaty purple colour, 
due probably to nunerous minute «pecks of cirrhosis 
which were afterwards seen well under the microscope. 


The hepatic veins were widely open, but the portal veins 


were everywhere surrcunded by dense cirrhotic tiesue, ant 
at the hilus of the liver thie tissue was specially dens 
and thickened. 

“Juice expressed from the peritoneal glands was 
milky in appearance and teened with cechistosona ova; 
most of which showed the embryo clearly and in active 


motion; in cthers the embryo was not quite fully 


have expected from a consideration of the movenents of 
730i) oi 
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dently taken places. Frou glund juice I was able te 


Hatch out embryos and watch them under wore favourable 


conditions than usually obtain in faeces. 


*y was unable to find’ ulceration of the mucous 


membrane of the colon as described by Catto, but ineteac 


I found everywhere warty-like excrescences, rather hard 


and fibrous to the touch. 
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avidnation. Sections of the _ 
Bowel showed ova teeming in the mucous coat covering 
the warty growths; the fibrous layere were much thick- 
ened. The Glands were simply packed with ova, many 


having undergone calcareous degeneration. With regard 


to the white areas virible to the naked eye in the ie 


Liver, these consisted of dense fiprous tiseue contains 
NUMEPOUS OVA between the lebules were numerous sriall 
aread of flbrous tiesue containing ova, giving one the. 
impression of a portal vein terninal plugged with eva 
and surrounded by fibrous tissue. Nowhere in my 


sectiona did I come across an adult worn, Altogether 


in the liver, glande ani intestines there must have ai 
Sountless millions of ova, but in the intestines much 
fewer than in the former two organee" 

I have quoted freely fron Dr. Thomson's letter for 
I think he ‘has very ably summed up in «a general manner 
the chief pathological changes which we find in this 


affection; and these are exactly the changes we should 
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be of the liver subs tance taken fron his pest-morten 
| case. ‘This I sent home from China to Dre F. 4. Sandwith, 
atin had it sectioned by Professor ©. i. Shattock. 

| Shattock reported on it as followa:- | 


"The microscople sections show foci of srali-celled 


. infiltration in the interlobular connective tissue, 
forsed around agali groups of the ova of the purasites 
im many cases the ova are dead, and their chitinous 

‘| Capsule collapsed. ‘the proper hepatic tissue ia unin- 
| volved. in the case of the larger portal caruls the 

% i oretion is more diffuse, but here the sane mimuite 

| knots of more acute formation ceeur, the centre of each 
jer which is constituted by @ group of ova." 

Pe My letter, together with the specimens, were vreough 


 aeaaele before a neeting of the Seciety of "ropical 


ye ransaetions of the Society for tune 1910. i have 


late of Liver which I sent home, anc in these the 

| Shenges deseribed by him will be clearly seen. + 
Tt appears very evident, from all that has been said, | 

that the dinease must be regaried primarily aa a Portal 


infection; though apparently there are still those 
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|due to the mechanical obstruction produced by the ova, 


lwhieh, jesuing from the parents in w continucue strean, 


are carried upwards by the blood current to lodge then- 


eelves finally in the small interlobular capillaries of 


the liver, where they excite cirrhotic changes, As mor 
and more terminals become blocked, and ae the cirrhotic 
changes advance, the stasis becomes so profound as te 
manifest itvel? by extrene degrees of ascites; and cther 
Clinical phenomena, which lead up to a fatal Leauee 

"It ie difficult" Ghomeon renarke, "to explain 
gland and intestinal blocking, unless one assumed that 
jcertain adults murt be lying in the tissues shedding ove 
into lymphatic channels, or, in the case ef the intestin 
into arterial radicles. it would be interesting to find 
out the exact lecation of the adults. <A location in th 
vein radicles would explain the liver and portal vein 
phenomena, but not. the glands or discharge of ova into 
the intestine; a location in arteries would explain ova 
in the intestine, but not in the liver or glands; a 
location in the tissues would explain the presence of ove, 
in the glands, but not necessarily in the livor or 
intestine... . ‘he fact that ove are se numerous in 
the lymphatic glands would lead one te Buppoce that 
certain of the adult worme must be lying in the tissues 
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od in the veins." It will be seen from this that 
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jas it has been to all who have studied this extraordina 
‘|disease. This fact hae made the location of the parent 


Worme difficult and puzzling. ‘Thomson evidently in- 


_|have already stated ny view in regard to this matter. 
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clinea in favour of the view that the adult worms are 
eituated in the venous radicles of the portal systen, 
put on that supposition he cannot account for the pre-~ 
senee of ova in the lymphatic glands of the mesentery 
and in the intestine {both in the intestinwl wall and in 
the lumen of the gut). lie thinks that the presence of 
ova in the glande indicates that some of the worms must 


be located "in the tissues and not in the veine", i 


The adult worms live in the branches of the portal vein 
system, auch age the nesenteric veina. In these Larger 
branches, where there le plenty of room for the parasites, 
their eggs are swept past them by the blood eurrent, to 
lodge in the terminal capillaries in the liver. ‘he 
fact that ova are found alse in the intestinal walle and 
in the lymphatic glanda dees not, in my opinion, militate 
againet this view. It only means thet some of the worn 
have travelled far”enough up the veins to reach the 
venous radicles neur and in the intestinal wells, here + 
plug the small vessels and deposit their ova in the man= 
ner i have indicated. The vessels, subjected to unusual 


pressure, rupture, the eggs are infiltrated throu, h 
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_ mucous and submucous tissue, ulceration cceurs, and ova 
. are shed inte the bowel. Many others, breaking throug 
| the small vessels and deposited under the mucosa of the 
bowel or between the layere of the mesentery, are taken 
. | up by the lacteale and lymphatics and so conveyed to th 
mesenteric lymphatic glands. ‘This view le in accordanc 
with all that we find in this dissase, being borne out 
both by the clinical features and by the pathological 
findings. It explains the presence of dysentery and 
ascites during life, and accounts for the changes in th 
liver, mesenteric glands, and intestine, which we dis- 
cover after death. 
Mi in order to invexutigate the pathology of Asiatic 
me Schistosomiasis in more detail it is necessary to atudy 
| the reports of post-morten exavrinations that have been 
published by those who have nade a special study of the 
disease, and though this may lead te some revetition it 
will serve to corroborate the findings and imprees the 


pathological picture presented by this morbid conditio 


in Catto’s case’, te which reference has already 
been made, the right lobe of the liver was found during 

life to extend two fingers' breadth below the costal 
margine The left lobe was a hand's breadth below the 

) sternum and ite percussion dullness merged inte the 
" splenic. The spleen wat palpable one inch from the 
E 


iliac crest. At the necropsy Catto noticed that the 


appearance of the peritoneum suggested repeated tae 
of / | 
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of peritonitis. the mesenteric tissues were all thick- 

ened. The mesenteric ant prevertebral glande were en 

| Larged. the liver was wmiformly enlarged, anid ite 

| eurfaces were markedly nodular, tho whole having the 

_ | @ppearance of a coarse cirrhosis. "The colon", Catto 

+ |saya, “was much thiekened throughout. ‘The mucous nen- 
brane was ewollen, hyperaemic and friable, presenting 
numerous sual) circular superficial erosions and patches 
of necrosis. She duter coate were very tough, almort . 

| cartilaginous, and shewed no tendency tc ulcerate. ‘the 

a rectum was three-quarters of an inch thick all round, and 

+ |Was adherent to the bladder. It nearly filled the true 

pelvis. Where acheslons hud formed the bladder wall was 
| thickened, put elsewhere it was healthy, and nowhere was 


| the veslcal mucous membrane diseased. “he sigmoid was 


a uniforsly thickened; in tracing the bowel upwards the 
thickening became less marked and more patehy. ‘The 
coats of the caecum and appendix vermlfornis were uniforn- 
ly hypertrophied, the mucosa presenting smull patches of 
ulceration and necrosis. “he appendix wae provided witt 
& mesentery, and a distended Lymphatic could be receg~ 
nised running alons its free surface, The liver and 
bowel cut gritty on section, The lower end of the 


|dleum wae thickened in patehes and the mucosa congeated 


é 
‘ , 


over corresponding areas. The enlarged spleen was 


q pigmented. “he stomach, pancreas, supra-~renais, kidneys, 
y (eae and lungs showed no aign of course diseane." 
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In sections of the mesc-colon Catto subsequently 


d adult worme in the amaller neaenteric blood 


ssele.e. le was not able to determine, in his spirit 
| preparations, the nature of the vessels in which the 


parasites lay, whether they were arteries or veine. 


| d 
The worms were found at the bifurcations of the sualler 
nesenteric vosnele, partially or completely plugging | 
i) ther. - 
a Uistopatholoszys Nerorcopieal exanination of the | 
| tissues: show that where ova accumulate they proveke a | 
snall-celled infiitration, and thle gives slace hater td ; 
an abundant proliferation of connective tissue. in 

| Cattots case the rectum and appondix were severely 
| affectea, the Clstended lymphatic vessel in the mesentery 
a ©f the appendix being choked with ova. 

| in the intestine, feces eaecun tO anus, Catto Pound 


the ova to occupy roughly "two concentric layers, the 


| one subperitoneal; where the ova are couparatively 

- scarce, the other in the submucous coat, where thoy 

; are 4nnumerable, in some cases densely packed.*® ova 

| were also found plentifully in the mucosa, especially 
an the necrotic areas and,ulcerated patches where they 


¥ were found in process of extrusicn. Ova were only 


found in small: numbers, and scattered, in the smal 
intestine. 

| in_ the liver ova were numerous, ombedded in the 

_ hypertrophied fibrous tissue. Pigment was present bot 
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the liver and bowel. 

In the nesentery and enlarged mesenteric plands 

| were many @gg8e They were also found in the cuter wall 

| of the gall-bladder, in the pancreas, pylorus, and 

| dugdenus. 

vena A® early as January 1906, Woolley” reported finding 
the eggs of Schiatosoma japonicum in making a histolo- 
Bical study of the organsof a native Filipino, who had 
died suddeniy of a terminal bacterial infection in the 
course of intestine anoebiasin and unclnurlasise AB 
this man had not been cut of the Islands, we thue ob- 
tained evidence of the existence of Asiatic Schiatoseo- 
niasis in the Philippines, Microscopie investigation 
showed that “the mucous membrane of the large intestine 
wae atrophied and, in areas, eroded. The subnucesa was 
thickened and ocedenatous. The puscular layers presented 
but little changee “he ova (verified by Shiga and 
Stiles) occurred chiefly in fiproid tiseue in the pub- 
mucosa, where they were innunerable and surrounded by 
round-celled infiltration", fess were also found in th 
liver, and a few in the lungs, and wherever they were 
present they were surrounded by emall-cell infiltration 


and fibrosis. 


or i 

jatsurada’, who studied the pathology of the- ; 
ia - 
. affection very carefully, atates that the mature worms : 


are to be found in the portal ayatem and ite tributary 


branches, especially in the mesenteric veins, both in 
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} different organs, but particularly in the liver, where 
| they set up inflenmatory changes and proliferation of 
| the connective tissue. Later the organ shrinks and 
becomes cirrhotic, the surface becoming rough and un- 
evenly granulated. “he liver changes result in marked 
portel ebstructions 

In the intestine the eggs are found for the most 
part in the muccsa and submuccsa, especially in the larg 
intestine. ‘The presence of the oges here asain causes 
inflammation of the tissues, resulting in destruction an 
ulceration, and also in connective tissue proliferation 


60 that often small fibrous growths form on the Lining 


membrane « 

Although the vast majority of the eggs carried back 
by the blood stream ledge in the liver, some apparently 
succeed in passing through the capillary network of that 
organ, and are thue conveyed to other parts of the body; 
and nearly all the organs may be invaded, although the 
egg8 found in distant parte may be very few indeed. 

Thue we may find ova acting as emboli in the kidneys, 
lungs; or even in the brain. A case of this kind was 
reported by Yamagiwa in 1690, where the case exhibited 
Bymptome of Jacksonian epilepsy, anc where ova were 
pubsequently found in the brain-cortex. “he eee were 
at the time taken to be those of the lung fluke, 
Paragonimus westermanii, but, accerding to Xateurada, 
anagiwa/ 
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Yamagiwa now assumes an error in his earlier diagnosis, 
jane 4s convinced the exgs were in reality those of 5. 
japonicum. Fatsureda emphasises the fact, which can be 
endorsed by all who have had to do with this disease, that 
the parasite does not cause any bladder troubles whatso- 


ever. In no case have I ever heard of bladder symptoms, 


thus showing a marked difference from ©. heematobium. 
The mucous membrane of the bladder is always found in a 
heal thy condition. 

In August 1908 aetbele antakanes his observations 
on several autopsies which he made in the Yamanashi 


Hospital in Japan. His findings may be briefly recorded 


as follows:- 


Case _l. varmer'’s wife, 29 years old. rought to 
the hospital when the dicease was far advanced. There 


were present enlarged spleen, ascites, and oedema of the 
lower limbs. Dyspnoea was severe. Tn hospital weak- 
Ness increased, the pulse became small and quick, and 
the patient died in collapse. 

Post-mortem. Body emaciated. On opening the 
abdominal cavity about four and a helf litres of a 
yellowish fluid poured out. The creat omentum was 
found adherent on the left side with the abdominal wall, 
and on the right side with the under surface of the 
liver. The peritoneum was somewhat thickened, but 


smooth. The summit of the diaphragm coincides with the 


third intercostal space on the left, and with the third 
Liane 
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rib on the right. 
avers Gize 26 x15 x5 en. Weight 605 grammes. 


Colour bprowmish-yellow. The surface was studded by 


| hemi~sphericul nodules, “about the size of the end of o 
‘thunb*. “hese nodules were separated by deep wrinkles, 
fron vibich etrong strands of fibrous tissue radiated in- 
Wards « The consistence of the liver was hard, and the 
capeule much thickened, “he cut section had a brownies! 
red colour. | 

fhe inner walle ef the trank of the portal veins, 

and of the mesenteric veins, were much thickened in 

certain places and the surface roughened from endopnl éb=~ 
itis. Careful examination of the portal vein, beginnt 
with the trunk and going into the branches in the liver, 
revenled puracites » whree couples were removed frem 

the coagulated blood in a large branch of the portal 

vein in the left lobe. 

Microscopic examination showed that the small portal 

vein branches were cecluded, their place being taxen by 

connective tissue with deposit of egge. The relation- 
ehip between eggs and vessels could not readily be made 
cut, and only in a few ‘preparations could it be seen the 
the eggs had been entombed in the suall branches of the 
portal vein. ‘The eggs varied in seize and form - 
roundish, elliptical, oval, irregular - according to 


their stage of development and the pressure exercised 


in their neighbourhcod. 


rm. 


The liver cells showed irregular arrangenent of the 
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¢ration end vroeilferstion of the comective tiasue round 
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‘rows caused by the pressure of proliferated Tibprous 


ot tissue, while the celle themselves had suffered wore or 


present in smell quantity a prownishn-yellow pigment. 


' that / 


leas from atrophy. 


In the blood taken from the portal vein there was 


This gramalar pigment was also found in the interlobular 


capillary veasels. 


ymon siande. Sone of these showed no enang 


superficially, but on others ‘spotuperances were virible- 
“he cut section vas reddish-grey and showed prowilsh 
spots. Wwieroscopically, eges were found in the glands. 
In the brownish spots mamerous eggs were found, some 


isolated, some forming clustere, with round-celled infil 


abouts In some instances the egge had enused such 
changes that it was only possible to tell that a iympn 
gland had existed in that situation from the recognition 
of rennaunts of gland tissuée | 

The Intestine, he serous surface of the cuaull intest- 
ine showed ne change, and the micous membrane wa norvial) 
put in the submucosa of the ileum there were many tuber- 
cles of the wize of a grain of ise, In these eggs 
were found, with comnective tin6eue round about e 

The vermifern appendix was of normal appearance except 
for the presence ef many hard brow tubercles, the eize 
of a millet seed, at the root. © “he mucouc membrane ae 
reughened by innumerable brownish-grey tubercles ef the 


eize of a pints head. ‘Jiicroscopleally it could be seen 


|that the mucosa was completely degenerated from the 


_|presence of ova. Hany ova were also found in submucosa 


and eubserosa with reund-celled infiltration in the 
vicinity, und connective tissue proliferation. Not noa 
. |so many eggs were found in the muscular layer and in the 
serous Membranes At the numerous places where tubercle 
had forned, the mucous, submucous, and muscular layers 
had entirely gone, their place being taken by the crowds 
of egge and connective tissue. The appearances met wit 
in the lance inteatine resembled these found in other 
parte of the gut, only the changes were further advanced 
The glandular elenents in the degenerated mucous membran 
were destroyed by accumulations of eva. The submucous 
layer was much thickened in many places and its. tubercle 
showed two things - round-celled infiltration with few 
©CL8. and proliferated connective tissue with many eggs. 
The small veins in the submucosa were enlarged and fillec 
with blood: the lymphatics also were considerably dilat 
in placer. 
the heart and perleardium were nornal. 

lilcroscopical examination of the Lungs revealed 
leoclated eggs Ova were occasionally found in groupe; 
and around these the connective tissue had proliferated. 
There were also pleuritic tubercles, in which many ova 
were found and the usual tissue changes reund about. 
: Sections taken from the spleen failed to reveal the 
presence of eggs. It is noteworthy that “euchiya never 


| found 
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ane ktanove showed parenchymatous inflammation but there 


No egz8 were discove) 


was nothing further to be found. 


ed microscopically. 


The genital organs and bladder were normal. 


No changes were found in the brain. 


Case 2. 


Patient stated 


‘| that he had enjoyed good health from childhood until the 


dliness started. 


August 1966; 


Symptoms of disease commenced in 


no appetite, vomiting, and such severe 


dyspepsia that weakness and emaclation supervened, while 


the abdomen began to swell. 


In Getober diarrhoea be- . 


cane pronounced. 


it, was at the end of Tune 1905 


patient was taken te the Yamanashi hospital. 


On aduiission patient was found to be a badly 


nourished man of average height. 


dirty-white. 


Skin of a peculiar 


Conjunctiva and lips very anaenic. 


lungs were compressed upwards by the abdominal distension, 


but otherwise lungs and heart 


seemed normal on percuseio 


and auscultation. 


"he abdomen was filled with fluid 


and very tender on pressure everywhere. 


he Liver 


felt to be hard and tuberceities could be ralnated on 
palp 


ite surface. 


slight fever, 


“he spleen was not palpable. Chere was 


the temperature ranging from S7°F. 


101.6°%. Diarrhoea was marked and persistent, and on 


it large doses of opium and bismuth had no effect 


whatevoere 


Somat system. In the trunk of the portal vein and 


| On July 6th, in order to help the venous return, the 


| Talma operation was performed, after which fever and 


dlarrhoea decreased, but extreme weaknees supervened, 


and on August 2Srd the patient died in a state of 


collapee. 


Post-mortem. Examination of the body shewed ex~ 


treme atrophy of fat and muscles. Ne jaundice, Sligh 


cedema of Lower part of thighs. On opening, the abdouen 
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about four litres of a yelliowleh fluid escapede The 


great omentum wae rolled upwards and adherent to the 
abdominal Wall e “he parietal peritoneum wae smooth, 
but the visceral perltoneun was shiny, moist and 
osdenatous, and on careful exarnination many small tuber- 
cles cculd be recognised. 


The liver wae pressed up towards the back, it was of a 


brownish-grey colour and measured G6 x 1b x & em. “he 
surface was bossed wnd uneven due to the formation of 
fibrous tissue nodules. "he cut section was smooth and 
showed a reticulate formation of fibrous tissue around 
portal vein branches. 

Mlereoscopically egga were found in the interlobula 
capillary veasels, ane Rind a brownish-preen granular 
pignent. The relationship petween the egra and the 
portal vein branches could be well dernonstrated in thie 


case, for both eggs and pigment lay free within the 


vessels. In some cases complete obatruction of the 


velna could be seen to have taken place. 
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| traced back to the beginning of the mesenteric veins 
| dununerable parasites were found, “suchiya states 


with deposits of ova, whieh deposita were also present 


that they could clearly be seen from the outside, through 
the transparent walle of the vessels. The parasites 
were numerous in the ileo-colic veins and the ruperilor 
haenorrhoidal vein, fewer were found in the veins of th 
stomach and the intestinal wall, The lumina of the 
portal velns were a little dilated, the intina always 
being smooth. 

ihe mesentoric lymph slande were much swollen and their 
contistence hard. Frees were found in nearly all the 
glands. 

The Intestine. A Munber of the veins of the small 
intestine were filled with parasites. "he mucous men~ 
brane was covered with much micus, and i% was preatly 
swollen and injected. Che subrucosa was thickened and 


showed a congested condition of the dilated blocd vessel 


anong the muscular fibres, resulting in the disarrange- 
nent or destruction of the latter. EGER were Blac 
present in the subercsa, causing proliferntion of tissue 
in their neighpourhcod. In many placea the deposit of 
OSES seemed te be recent as the tissue reaction was not 
narked. 

zhe eppendix was entirely normal. 

In the Large intestine the mucous membrane was ee 
and in the caecum, ascending and transverse colon it 


showed / 


showed dirty reddish-brown spots, which, on closer exan- 
jination, proved to be many pointe of hemorrhage. Free 
were found in the veins. Sa11 prownish-grey tubercles 


were also to be seen and felt in the submucosa. “he 


(dilatation and engorgement of the veins of the submucosa, 


and the haenerrhages therefrom, had originated from ob- 
struction, caused by parasites. Round-celled infiltrots 
was frequently to be found in the vicinity of settlements 
of eggs, as in the omall intestine, and alec the greeniet 
brown pignent. reuchiya says - "From one of the 
mesenteric veins, the walls of which were normal, I made 
several transverse sections, and found that the veins of 
the mesentery wers almost entirely filled with parasites" 
fhe epleen was enlarged and seft. ‘eins dilated, tunic: 
intima smooth. Ho parasites or eggs were discovered. 
she stomach. In the corenery and gastro-epiploic veins 
end their branches many parasites had entered. che 
lymph gland in the lesser curvature was enlarged, and in 
it many egge were found microscopically. In the mucous 
nembrane beyond the pylorus a small ercesion existed. 

The eerous layer over this eresion was thiexened and 
presented tubercles of the size of a pints head. che 
micreaccpe showed destruction of the mucesa at the site 
of the ercsion, and at the periphery there was destructic 
of giand tissue with accumulations of ere. Che sub- 
mucosa and serosa showed marked proliferation of connect- 
ive.tissue and injection of the blood vessels. he | 


tubercles on the serous surface presented the sane 
_ jappearances/ 
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appearances as these in the intestine of Case Jl. 
| The other organs of the body, though fully reporte 


on by Tsuchiya, presented nothing worthy of special noted. 


Case 5. .Country-woman, 27 years old. In August 
1966 the patient became 111 with fever, rigors, headache, 
general dullness and giddiness, and dyspnoea on any 
exertion. She had also larrhoea with tenesmus, and 
the abdomen began to swell. Anuenia supervened, and 
the epleen enlarged and became palpablee The ascites 
increased, and this was Lollowed by oedema of the lege. 
haenatemeals cccurred. Though the appetite was main- 
tained, emuciation progressed. In August 1004 the 
patient was removed to a hoapital in ‘okio. 
State admission. fnall, anaemic womane Pulse, 
emall and rapid. Marked ascites, but abdeminal veins 
only moderately distended, | Oedena of the legse Some 
fever present.  ‘“horacic organs compressed upwards. 
Keaplration of a whistling character. Syatoiie murmur 
heard at apex of heart. Diarrhoea wae a troublesome 
feature, and on exanination of the stools the eges of 
Se japonicum were found. "he hurd spleen was easil 
palpable. With regard to the liver, thie organ ceculd 
only be palpated after tapping the abdomen. The suze 
face was then found to be hard and uneven, with a sharp 


serrated edge. 


Progress. The abdomen was tapped on Auguat 27th, and 
this was repeated at intervals till March e6th, 1908, 


in/ 


ry On Septenber Sth, following sensation of fullness in 
the epigastrium,the patient vomited blood twice, the 
total anount being GOO cece, and a large amount of bloed 
: appeared in the stools for the next two or three dayse 
Haenatenesia occurred on several cecasions after this, 
and the pationt becane oxt anely anaemic: the synptona 

| became aggravated, and she could not leave her bed. ‘The 
patient returned home on March Pith, 1905, but on May 
BEth she had to be removed to Yamanashi hospital, where 
tapping was required every five or six days. "he Valma 
operation was perforned on July 6th, after which ascites 
becaue less troublesome, but the patient gradually got 
weaker and died from exhaustion. Paracentesis abdeninig 
was performed, in all, 46 times. 

Post-mortes, On opening the abdomen it waa found 
that the great omentum, as in the other cases, was rolled 
upwards and edherent to the abdorinal wall. whe npleen 
was adherent. to the didphragm. he height of the 
diaphragm ccrresponded, on the right side, with the 
fourth rib, and on the left side with the third inter-~ 
costal space, se greatly were the thoracie organs core 
pressed. The mesentery waa thickened by the depesit of 
fat, and the mesenteric glands were cbscured by fat, but 
could easily be felt. 
the liver measured G2 x 143 x G7) on. “he outer surface 
of the left lobe was tuberculated. Capsule pale, 
thickened, and wrinkled. “he cut section showed marked 
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cations. 


the portal vein system, frou trunk te peripheral branches, 
Was blocked by an old, dry, and rather hard thrembus 80 

| completely that it was difficult to Tind any places not 
BO obstructed, “his reddish-brown thrombus, which 
showed laninal urrangement, had become adherent to the 
rough and irregular intina. In the walle of the veine 
the microscope revealed eggs deposited in rews, with a 
little round-celled infiltration in the neighbourhood, 


The changes found in the intestines corresponded 


with those already recorded in connection with the other 
CELEB e 

the spleen measured 167. x 11 x 4 em. Ite capsule wae 
much thickened and wrinkled. Out section showed hyper- 
plasia of the connective tissue. The changes in the 
spleen were probably, in large part, due to severe and 


chronic venous congestion of the organ. 


‘The foregoing deseriptions of the pathological 
changes found post-nertem in cases which have died of 
schistosoniasis have been taken, for the most part, from 
the few published papers of eminent workers who have mad 
a especial study of the disease, both in China and Japan. 

Their aecounte agree with one another, and further 


repetition would be unnecessary. before closing this 


section, hewever, I should like to refer to one nore case 
because Lit shows how unusual Lesions may be found in un- 
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Lesions in the liver, ete., thickening, with haemorrhagic 
infiltrations, of both the dura and pia mater. In the 
brain itself wedge-shaped sclerosed areas of greyish 

colour and surrounded by ecchymoses were Pound. in the 


lenticular nucleus, optic thalamus, and internal capsule 


or 


size of a walnut. These areas were found te contain 
ova embedded in neuroeglia and surrounded by softened 
and degenerated brain- tissues che patient during life 
euffered fron dleorders of speech, trenors, headache, 
And mental disturbance; Later fron vertigo and 
Jacksonian Tite (two or three a day), and finally from 


right hemiplegia. 


Resume of the Pathology. 


(a) 


{b) 


nexpected places according to the manner in which the 
ova of the parasite happen te have been dlatributed. 


This wae a caee from Katayama, Japan, and described 


Taumoda.e ‘The necropsy revealed, besides the ordina 


the left side, there was an area of softening the 


Post-morten examinations reveal the fact that the 
werms live in the portal vein, and in ite tributary 
branches and radicles. 

the main pathological feature is an embolic proces 
the ova of the parasite being the emboll. Pere 
depesited in the venous radicles in the intestinal 
walls,and aleo in the larger veins, are carried in 
enorncus numbers to the liver, in which organ they 
are, as it were, Tiltered off, and block the caunivgey 


terminals/ 
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ye terminals of the portal vein. 
| te) On this account, and aggravated by the toxaemia which 


ie a direct result of the parasites! presence in the 


‘pody, secondary tissue changes are set up in the liver, 


4 notably round-celied infiltration and hyperplasia of 
, | the connective tlesue, which later becomes converted 
into fibrous tissue. Later still, owing to the con- 


traction of this fibrous tissue, the vessels becone 
still further obliterated, and the liver, which was a 
first enlarged, becomes u shrunken, hard and cirrhotl 
Orpanie 

(ad) The effect of this obstruction to the flow of blocd 
through the liver is seen in ascites, in chronic 
verious congestion of the stomach, spleen, and intest- 
ines, and in all the signs which we associate with 
ataeis of the portal blood. 

(e) the irritating presence of the paracites in the 

| porte. vein and ite tributaries ia apt to set up ende 
phlebitis, causing a roughening of the vein lining, 
and thie combined with the blood stasis may result in 

aa the forsution of thrombi, as in Case & recorded by 

Teuchiva. ‘ 
(f) Gplenic enlargement, so frequent a feature of this 
disease, I em inclined to ascribe to the severe 


toxaemla which repulte in hyperplasia cf the connect- 


ive tissue, In addition we have chronic venous corn- 
4 ’ gestion of the organ. 
| Oe) 


the eEge 7 the parasites lay in the wider 


‘veanels are, as we have seen, curried by the blood- 


. ‘stream to the liver; but egge which have been deposit 


ed by parasltes wedged in the smaller radicles of the 
portal system in the intestinal walls ultimately cause 
rupture of these vessels and vot blood and ova escape 
into the submucous tissue. From thence the epgs are 


carried by the lymphatics to the mesenteric glands, 


giving rise to the great changes which we find in these 


Organs e 


(nh) The breaking-diown of the mucous membrane in patches 


may alse bo ascribed to this cause, 16@. to the 
plugging of tite vessels by the parasites and their 
Ova, whereby, not only de we get the sequence of ever 
recorded above put even before that, small areas of 
the mucesa become congested, their nutrinent inpatred 


and their vitality so lowered that they becone a prey 


& 


to bacterial invacion from the bowel, necrosis Follows, 


and beth blood and ova find their way inte the Lumen 
of the gute 

Ae in the liver, so in the intestinal wall, and in 
ether parts where eroups of oF ure deposited, tissue 
changes are excited, the round-celled infiltration 
ourrounding the colonies of eggs becoming converted 
later into fibrous tissue. Great thickening and 
hardening of the large intestine, in whole or in part 
may result from this cause; ani the retro-peritoneal 


glanda/ 


* hig 


glands may become greatly ehlarged, matted, and maseed 
together. . Che "tubercles" found in the subuucosa or 


under the serosa of the bowel, and in other places, 


originate in a similar manner, the eame tissue changee 
a ocourring around isolated groups of sggbe 

. (3) <A comparatively few oggs succeed in filtering 

; through the caplllary meshwork ef the liver, to emerge 
; into the vena cava, ami so to the hearte ¥ron thence 
'' they may be carried by the arterial blood to distant 
parte of the body, and become lodged in terminal 

, vessels in the lung, in the kidney, oer even in the 
brain. 

: 

«(CLINICAL FEATURES. 

| I trust that, from the foregoing account, a rairly 
i accurate conception will have been conveyed of the patho 
‘ logical changes which take place within the body as a 

a result of its invasion by the blood-worn S.« japonioun. 
Bi The gross lesions are very different from these which wo 
find in cases of Ngyptian schistosomiasis, where the 


+ 
‘ bladder and rectum are chiefly involved, und in whicn,. 


H as a consequence, we get a corresponding symptomatology 
‘ | 


BY: - gevere dysentery, dyseurla, and haermsturla. In 


Asiatic Schistosomlaeis, as will be readily appreciated 


a 


when we consider the pathology of the affection, the 


joe 


symptoms may be said to be, in the wain, those of 


portal obstruction. Ye have, undoubtedly, *he initial 


| edigne and aymptome of infection, such as malaise, fever, 
[and 
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 |laberated by the parasite, marked changes taxing place di 


| the bleed; but, as the dleease advances, portal obstruc ~ 
ion becomes increasingly evident, and baciward-preesure 
|phenomena more and more accentuated. Thus we get 
|ehronie venous congestion of those organs “hose blood 
drains into the portal system, vize, the spleen, stomach 
jend Intestines. There is chronic gastric catarrh, 
ldyepeptic trouble, irregular dlarrheea, ascites, gencral 
nalnutrition, and progressive weakness, in ehert the 
|whole train of clinical phenomena associated with a 
cirrhotic liver. In addition dysenteric troubles due t 
the local effeeta of the parasite on the bowel wall mani- 
feat thesselves, and a profound cachexia Cevelops a 6 
result of the deleterious influence of the parasitic 
toxin present in the blood. 

the clinical manifestations of a well-marked cave of 
Se japonicus infection are, therefore, quite charsoteriatic 
and readily recognised by one accustomed to deal with 
this affection. ‘The patient walke inte the considting~ 
room with an obviously wearied look. He is emaciated, 
evidently deficient in iniscular force, and glad to arop 
into the proffered chair. One eeen at a glance, even 
before the clothing is remeved, that the abdouen is dise 
tended, and it needs but a touch on the two Planks to 
@licit the thrill of fluctuating fluid. Further 
examination reveais an enlarged liver and spleen. Inqui 
will now discover that the patient is a farm labourer or 
af 
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a and that he hae suffered for sone tine from 


sentory or from troublesome diarrhoea, ‘The patient 


‘conplains chiefly of the ewollen ven the dysenterie 


| Symptons, and dyspepsia, atid this, apeoclated with the 


characteristic “weary” look, enables the physician to 


form a very definite opinion as te the nature of his 


4 | patient's woalady. An early opportunity will be taken 


oH | 


ra 

By exanine the stools migrosoopically when the finding 
: 
a? 


} 


of the characterietic miracidium-oontaining ova will 
-eouplete the diagnosis. 

Although the above represents a typical well- 
advanced consulting-room picture cf the disease; there 
are; naturally, many deviations from this type case; 


the varlations depending upen the degree and the 


‘| duration of the infection. 


In erder, therefore, to get as complete an account 


of the clinical features as poeesible it is necessary to 


-a@tudy the sffection frou its inception, that is, as see 


as the earliest symptows manifest thenselves. Unfor- 
tunately Chinese patients de not present themselves te 
the foreign doctor early enough to give an opportunity 
of studying these initial BLASER » We nave learnt ali 

we know of the primary syiptous of Ge japonicum infection 
from tho clinical history of those foreigners (netably 
British and american) whe, while resident in the Yang-tae 
valley, haye been unfortunate snough to sontract the 
disease, 
For/ 


|endemte fever, the true nature of which completely 


i | 
t ay 
i hs 


| eluded thame Its origin was entirely unknom, and the 


nebulous state of cur ImowLedge on the subject may be 


guaged by the fact that the fever was variously and 


| Loosely designated, according te the locality in which 


it occurred, as “liankow fever", ""iukiang fever", 
"Yang-tee River fever", and so ome Early in 1910 
Lambert?! of Kiukiang described the condition with con- 
éliderable care under the term "Urticarial Fever, oceur- 
ring in the Yang-tse Velley". At the time thet he wrot 
his paper on the subject, Lambert could ussign no 
definite specifie agent as the cause of the trouble, but 
he had observed that. there appoared to be "a definite 
Telationship between physieal contact on the part of the 
patient with the mud in the paddy-fields and creeks and 
shallow lakes enptying into the Yang-tee, and the sub< 
sequent developnent of the disease a few days Later". 

He noticed that the fever appeared to be contracted only 
by those who exposed the naked skin te the muddy water, 
Gre BuUNn-boat officers and men who, in their shooting 
expeditions, would wade bare-legged in the marshes and 
lakes after the ublouttous HNL pe e fe observed that 
these who did not remove their stockings and puttees 


escaped the fever. lie was therefore of the opinion tha 


the disease was derived from the water and wae prebably 


7 | Gonveyed by the bite cf some water insect or fly. 
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‘In describing this fever Lambert states that from 
‘to fourteen days elapse From the time of infection 
© the tine of invaoion oF symptoms. The presonitory 
| symptome are varlable. ‘There ia usually headache and 
| malaise; the teuperature rising frou 1c0° ~ 102°", 
Sometines abdouwinal symptoms are present, such as epi- 

| gastric pain, vowlting and diarrhoea, before the 
characterietic Pash Cones OUtbs GP there may be no pre- 
a nonitery eyuptona, the rash being the first eign noticed 
. | by the patient. This rash, which is of an urticarial 
 |type, may appear in uny part of the body. The wheala 

| are ut first euall white raieed areas which rapidly ine 
crease in size until they may measure three or four 

- |4nehes in diameter. Frequently the wneals, whish are 

| dead white in colour and which may revain “out" for an 
] hour or two, have « central resy area of congestion, and 
| there isa pinkish areola around. "As they disappear 


| the central part clears up first, the areola fading last 


lof all, so that on examination of the patient one finds 


Y 
_ |the patehes in all stagea of develepment, from the early 
Ww . | 


te 
: wee “3 Large as a sixpence, to sinucus, raised, red 


‘| dines, the outlines of former areas, sono of whieh 

a i 

cr noasure several inches in circumference." 

Va : i 

vee fhe eruption appears and disappears in an erratic 


| mannes: for a week cr more and then subsides. it rarely 


| persists nore than a fortnight. It does not cause any 


| pa ‘ticular irritation when "out", and leaves no nark 
‘Asai 


me 


at has passed away. 
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“The temperature is ueually normal in the nornings , 
but rises in the evenings to about 1oz° #, and then 
leraduaaiy feile agains 

the rash and the temperature do not apparently bear 
; any special relationship the one to the other, the temp- 
: erature frequently continuing for many days after the 
u rach haw completely disappeared. 
he pilse usually resains about normal. 
The urticarial rash, that ia, these same arsas of 


 |tocal oedena, may invade the mucouc membranes, as of the 


bi nose, mouth, and throat, causing a watery discharge and 
| temporary impediment in respiration. 

a Cough ie a not infrequent syupton, accompanied by 
more or lesa secretion, Holst rales ney be heard, and 

» there is expeectoraticn, There may be dullness over one 
or other base, and fine crepitant r&les. if the Lunga 

: be frequently exanined they show patches of dullness wit} 
diatant breath sounds, and these dull areas cone and go in 
& remarcable wanner. Shey way clear up in one place with- 
fain & few hours, only to involve sone other ard quite dis 


|tant portion of the LUNG They are due to patches of 


| eedena on the pleura or in the alveoli cf the lungs, in 
_ | the Same way as on the mucous membrane or on the eicin. 
‘| Exudation from these would cuuse the secretion and 

| expectoration. there may even be distressing syuptons 
lor dyspnoea and dysphagia. 

qi | kxamination of the sputum is negative. 
 Bxanination/ 
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i " Bxauination of the blood shows a steadily increasin 


ee 


jeowinophilia, which may reach 50% or even mores Anaenia 
- [progresses 4f the case is a long one; the red cells may 
Phe: 35000, 000 per ¢. um, after three weeks fever. At 
prise the white cells show an increase, but later on 
-|tnere is a reduction to about GOO0 per c. tie, the reduc 
he being nadnty in the polynucLlearse 


No Organism could be discovered microscoplieslly in 


lene bleed, sputum, or ubins. 
Urine ls diminished in puebihy; and of high apecif 


) gravity. No albumen. 


Ws the liver and spleen may be enlarged. 

; 

_ | Duration. In mild cases the fever disappears in 
‘* about ten days, but 1t will be a month betore the pation 
i 


|recovers normal health. in more severe cases, Lever of 
a renittent type may last a month or six weekse iieulth 


may be regained in about three months. 


The condition as above deacribed is a well-imown 


trouble in Central China, and officers and men from the 


ee 


-- 


gun-beate atationed at different porte along the Yang-ts 


jane specially prone to cone down with this fever during 


| 
| 
| 


_ |the hot Summer months. 
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f) 
|diarrhoea, form a group of symptoms often very puzzling 
i 


The clinical combination of fever, cough, urticaria, 


alte 
|te nedical men who are called in to attend these cases, 


{ane the diagnonis la very difficult to these who are not 
Aes. 


nted with the trouble. fome of the caves are sug 
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 |suggestive of pulmonary tuberculosis, others of typhoid. 


_ |The connection between the sickness and a history of 


a wading in marshes le, however, sO constant as to suggest 
|that the one stands in a causal relationship to the othe 
_ ‘|To Laubert, everything pointed to an infection derived 

from the water, perhaps a verminous Infection, the embry 
ef the unknown wor, as in Ankylostomiaple, penetrating 


through the skin. besides the association with water, 


 |the eosinophilia wae also suggestive of such a theory 


and the nature cof the fever, accompanied by "urticaria", 
seened to point to some toxin circulating in the blood. 
The link between these comparatively mild cases in 
foreigners and advanced schistosome infection as net wit 
in the Chinese, did net occur to anyone. Nor is this 
surprising, for apart from the fact that the Permer 
appeared to occur only in fcreignere and the latter only 


in natives; the clinical pictures presented by the two 


Little did Lambert, cr anyone else, at the time, suspect 
that these puzzling casee of “"Yang-tee river fever" were, 
in reality, inciptent cases of Aslatic schistosomiasis. 


ae a’? ; 
-In Hareh, 1911, Logan” reported a cane of &. 


 |nad returned from America, in excellent health, with his 


e parents, in March 1908, and Lived at Yo-chow, a town 


_ |situated at the North-east corner of the Tung-ting lake, 
mL . 


jin the province of Hunan. His favourite pastime was 


conditions were certuiniy not such as to suggest Identity. 


|faponicum infection in an American boy, aged 15. The bay 


] 


84. 


wading or bathing in the lake. During the latter part 
of July of the same year he wae taken with diarrhoea, 
which was followed two days later by a rash on the face, 
neck and arms, also large blotches on the arms, lege and 
body. The wheals were pale, and elevated nearly quarte 
of an inch above the surrounding skin. A little blood 
appeared in the stools. Fever was also present and 
lasted for six weeks, when the patient rradually reraineé 
& measure of health. Puring the “Winter which followed 
‘he kept fairly well, but blood vas passed in the stools 
&t intervals of three or four weeks. There were also 
occasional attacks of fever. 

In the Spring of 1909 the patient had dysenteric 
symptome steadily for about a ~ronth, and continued to 
pass bloody stools intermittently. Purine the Sprine 
and early Summer of thie year the lad waded a rreat deal 
in the ponds of the neighbourhood, and swar in the lake. 
Early in July he became very 111 with fever and dysentery, 
being confined to his bed for three weeks. 

In the Spring of 1910 the symptome were similar, bu 
he continued wading and swimming in the ponds. on one 
occasion, after wading in a pond in July of this year, h 

noticed a papillary rash on Sathecs up to the knees. 
week later he was taken il] with a bad headache and fever, 
\ with vomiting and abddominal pain. The next day, July 11, 


the pain was very severe ane the fever hich. The temp- 


erature remained high, from'102° - 104° f., for a week, 


i 


| the abdomen was very hard, and breathing difficult - 
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ile was taken to the mountain sanatorium at “uling on 
a. 
_|July £2, and Dr. Logan saw hin there on the th. 


Having obtained this history of the case from the 


jeoft put slightly tender. ‘The liver and epleen did not. 
 |present any enlargement. Digital exanination per 
 lrectum revealed thickening for two and a helf inches in- 
- leiae the sphincter, feeling like a ring with a small 
lumen and papillomata, instead of normal mucous membrane. 
"i Nicrosecpical exarination of the stoels revealed great 
numbers of eggs of S. Japonicun. 


A differential leucocyte count on September & 


Polynorphonuclear Leucocytes “67%. 


Large Mononuclear " 16%. 
Small 12 . 16%. 
Bosinephile " 20%. 


Pith regard to the diagnosis, this was put beyond 
; eny manner of doubt by the finding of .chlatcwome ova in 


_|the delecta. Logan's opinion is that the boy must have 


’ Ki 
contracted the disease via the ekin as he never drank 


-lany water but that which had been boiled in his own hone. 


4) Ca 


‘|the bolling of all drinking water is very stringently in 
|pisted on by all forelgners resident in China, and it is 


|practically certain that the boy never drank water taken 
directly from the lake or from the ponds in which he waded. 
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; er of the Yang-tse valley with infection by &. japoni- 
Journ. It was Dr. Houghton, then of Yuhu, who first aug- 
gested the connection. Houghton was called in consult- 
lation in the above case of the American boy, and on 

- |getting the history of the urticarial rash as already 

' |reconded, he drew Logan's attention to the similarity 

_ |between the cutaneous signe in thie case and those of 

- banbert's wading patients. Yas it possible that the 
fatter had also been suffering from achistosone infection? 


|The importance of linking “lirticarial fever" with &. 


 |might in reality prove to be incipient schistosomiasis, 


lean hardly be over-estinated. The idea was taxen up by 


 |taminated waters resulted in this urticarial ettack with 
 lgever and ether symptoms, to be followed, after an 

a jAnterval of a month or six weeks, by the appearance of 

_ jechistoseme ova in the stools. Thue a considerable 

— jadvanee was made inte some of the dark regions of uniney. 
|fever-land. Many cases ‘of Yang-tse River fever", 

| Mankew fever", and “dulkdang fever", and most cases of 
urticarial fever" in endenic sureas, became plain us an 
open book. ‘Writing in September 191) Lambert?! shows 
|that the same cases which he formerly described under 
title “Urticarial fever" were in reality cases of 
neipient/ 
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gestion, he examined in July 1911 the faeces of one of 


in the vicinity of Kinkiang in November 1909, came down, 
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sweating, and a gradual return to normal in the mornings 
_Generally/ 
ay 


these patients, one who, after wading after water-fowl 


fifteen days later, with "Yang-tse river fever". The 
case had been a typical one, with the urticarial rash 

and eosinophilia. On the top of an otherwise normal 

stool Lambert noticed a small streak of blood-stained 

mucus, and on examining this microscopically he found 

the eggs of S. jJaponicun. 

With regard to the early diagnosis of Schistosomiasis, 
the urticarial rash is by no means always present, and 
when present is of diagnostic importance only when tak 
in conjunction with the history, the fever, and the 
eosinophilia. The combination of these three should 
arouse suspicions, which would be confirmed by micro- 
scopic examination of the faeces. 

It certainly is of the first importance to be ina 
position to diagnose &. japonicum infection in its earl 
Stages. Lambert would make the following combination 
of events the criterion by which a case of incipient 
schistosomiasis may be recognised, before ever the eggs 


appear in the stools. (1) History of bathing or wading 


in the shallow lakes and back-waters in the vicinity of 
the Yang-tse. (2) Thereafter an incubation period of 
ten to fifteen days. (3) Then fever, rising in the 


evening to 102°F. or higher, followed by profuse 


ve ae 
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_ |Generally, the higher the temperature the more eevere 


aa 


jot weight and discorfort in the hepatic rerion. 


i the infection. (4) Blood examination shows from the 
| commencement of the attack a marked and increasing eos- 


i inophilia, reaching to as high as 60% in some cases. 


ihe above pointe are of importance. Other symptom 
such as cough, abdominal pain, and diarrhoea, vary con- 
siderably. The urticarial eruption is present in 

| perhape 50% of the cases. 

Later on dysenteric symptoms appear and are sometim 
marked and distressing. Mere of the parasite may be 
found in the bloody mucus. Kateurada's observations on 
®xperimentally infected animale would fo to show that ov 
may be found in the stools within one month of infection 
but absence of dysentery, and failure to find eres in th 
stools, by no means negatives schistosomiasis. Though 
eggs can usually be found sooner or later, in not a few 
cases repeated search has proved nerative even after 
centrifugalising the specimens. ‘These are cases of les 
Severe infection where, presumably, the parasites are not 
Present in the Feins/the inteetinal walls in any rreat 
number, but are located in the lareer veins, as the 


mesenteric, and consequently the ova passa, for the most 


Part, to the liver. Thus a diagnosis has sometimes to 

be made from other data, and apart from the discovery of 
The spleen in these incipient cases is nearly always 

somewhat enlarrced. | 


The liver may be slishtly enlarced, with a feeling 
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ove. 
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| if the infection is net a heavy one, and if the 


|patient does not expose himself te re-infection, the 


Ny 


|body becones tolerant of the comparatively few parasites 


ie 


ne 


present, and the symptome gradually disappear. 


ak The experiences of cther physicians reeiding in the 
raul 


"s 


ae | ig 
|Yang-tse valley coincide with Lambert's. The latter , 
‘A 

jin a paper published in the "ransactions of the boclety 
ig ie 

lof Tropleal liedicine in November 1911, cuotee fron a 


an | 


thas letter Aird mentions two cares, Furepeans, who had 
recently settled in HNankow. "Both went bathing in 


_ |shallow water on the flecded plain: both developed feve 
i ; 


_ labout the sane time and were admitted into hospital. 
|Blood examination shewed « high eosinophilia in beth, 


|which suggested a pcesible infection with worms, and on 
 lexamination ef the stools the eggs Of f. Innonicum were 


Found abundantly present in both. One patient showed 


gl ii ; orn? 
jany tine. he fever was of a swinging, type, So to 


¢ 


tby lysis." 
Thomsen tells of a party of twelve foreigners who 
jwent bathing in a shallow lake near Tiankow. Of these 


| 
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|twelve men, three, not being sewinners, spent their tine 


i 


jin the shullewa near the bank, wading, Gipping, and 


jsplashing. “nese three subsecuently developed fever, 
\ ie 


headache, and msluise. ‘wo showed giant urticaria, All 
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_ jletter which he had received from Dr. Aird of Hankew. In 
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had 4 pronounced eosinophilia. There was @-Largenent © 
both liver and spleen. In all three achistosome ova 
were digcovered in the stools. “nree others of the 
party ewan from their poat to the shore, and puddled a 
little in the shallows; and of these latter three, two 
had fever wlth marked eosinophilia, S077 ~ 40%; the thir 
had eosinophilia without fever or other symptoms. Ches 
three showed no ova in the stools, and teking their 
history inte account, and the fact that they did not 
remain long in the shallow water, might Justifiably be 
considered as cases of slight infection.  Yhe eix other | 
bathers appeared to be unaffected; ey hd in the 
deep water round about the boat and did net go in the 
warn shallow waters close to the shore. 

in April 101f Fleet-surzeon sassett-snith ” deserLbas 
@ case which came inte his hands in Londons She putient, 
a Kurepean aged [4, who was serving in « man-of-war up 
the Yang-tise, while at Nankow went bathing with four 
others in a creek on dune lth, 1sll. All were sub- 
sequently attacked with fever, three out of the Tive so 
severely that they had te return to nigland e in 


September the patient showed a warxed eosinophilia, with 


high total leucocyte count. “he red cells were dinin- 
ished. The liver was slightly enlarged. Large ova 
containing living eribryes were found in his etoolr. On 
arrival in England in December, six months after onset 
of disease, he looked 411, felt weak, and was somewhat 


enaclated., ‘There was slight oedema of the ankles. 
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|Exanination of the stools revealed ova of 5. japonicun. 
The Leucecytoaie wae etill present, and a differential 
count showed that the eosinophiles had reached G6e%. 
Later, as the patient improved, the eosinephilia becane 
Leas marxed and the pelynorphonuclears corresponding} 
rouge | 

Writing in the "United Ctutes Naval Medical Sulletin" 
for January 1914, beping” gaves an account of seven 
cases of schistosomiasis which cceurred on board the 
Us Ge gun-boat “Culres” while anchored off Yo-Chow and 
Changsha in the itunan province. “he ship was at Yo-choy, 
e heavily infected locality, from July If - 1p, Jols. 


On urrival at this port orders vere given that no swinming 


would be ullowed. On the l@th, hewever, several of the 
nen managed te evade the medical officer and went swim- 
mang in a pool near to the shere.e On the lth three 
men developed typien2 Bsyuptonea of inelotent ochlstcso- 
niasise 

the ship went on to Changsha on the L5th und the next 
day another clandestine swimming party was formed. 
between twenty-four and forty-eight hours afterwards a 


eecond proup of cases cane down with the characteristic 


symptone. 

These cases are of importance as showing that the 
incubation perio? in only from twenty-four to forty-eight 
hours, and not, as Lambert supposed, sone ten ‘Yr more 
dayse ‘his certainly is more in accordance with what 


one would expect under the circunstances. 
Laning/ 
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Laning gives a full account of his seven cases, and 

the symptoms were much the same in all. A definite 
detory cf bathing in infected waters waa definitely 
eatablished in all. All had abdominal vain, particulartl 
in the hepatic region. In the mormings hia patients fel 
fairly well, but in the latter part of the day they felt 
weak, Glazy, and feverish. Cne tenperature rose to 
105°. in three oF the Gacone Headache, cough and 
diarrhoea were very counonly prevent. the urticarial 
eruption was present in four cases. Mosinophilia was 
present in every cave and averaged about 60%. Ova were 
found in the stools in one case presumably 1° daye, and 
in another 2S days, after exposure to infection. The 
Liver and spleen in these two cases were perceptibly 
enlarged three weeks after infection, when the eosine- 
philes had risen in the one case to 76% and in the other 
© 68%. “he Liver was perceptibly enlarced in four 
ares out cf the seven, ond the spleen in three cases, 


hree weexs from the beginning of the Jllness. 


These are but samples of quite a number of foreign 
cases that have been infected by this blood-worm during 
residence in Central China. ‘hey represent the initial 
stages of the disease, and are met with commonly enough 

n sich dia and Amoricans, but not in the Chinese, whe 
© not cone to hospital early shou to shew the primary 
signs of infection. As a rule the natives will only 


consult, the foreign doctor when they are seriously ill 


ee 


and incapacitated. In the case of the Yestern resident 
medical assistance is mummoned early, and the patient 
being warned of the source of Infection avoids re- 
infection, and after the preliminary reaction of the 
eyotem to the parasites the body becomes tolerant of 
their presence, symptoma gradually subside, the eosin~ 
ophiiia falle, and the patient ultimately rezains good 
health, theugh he may be harbouring a nunber of Living 
wore in his portal syaten. 

In the case of the Chinese coolie the matter 1s 
very different. Doubtless he goos through the stages 
which we have terued Incipient Schistosoulasis, but as 
soon as he le fit, and probably long before he ia fit, 
he is back again at his old occupation, whether 1% be 
fishing in the creeka or planting rice in the flooded 
paddy-fielda. Constantly wading in the contaminated 
water cf his village he exposes himself to infection 
over and over again. chus it is that the very nunerous: 
Cases seen amony the Chinese are nearly always cases of 
long-standing and oY heavy infection. | EVEN 60, some 
are much heavier than cthers, and the signs and syniptons 
of the disease will vary accerdingly. indeed, the 
Clinical picture varies within sonewhat wide limits, and 
depend not only upon the degree of infection sustained 
by the patient, but also (because the patholorical 
changes ure progresaive) upon the stage in the history o 
the trouble which the patient as reached. Phus, ina 
fairly recent though heavily infected case, there may be 
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an enormously enlarged smooth liver, the reeult of in- 


flammatory hyperplasia of the interlobular connective 


tineue, but, a6 vet, no ascites. As the case progress 
however, the liver shrinks again owing to formation and 
contraction of the fibrous tissue, and the organ presents 
the physical signe of a small, hard, nodular, and 
cirrhotic liver, As the changes in the organ becone 
aurficiently advanced, and the portal terminals become 
more and more blecked with ova, fluid makes ites BPPEaY 
ance within the peritoneal cavity, the ascites ultinately 
progresaing to the mont extreme and diatresaing stages. 
there are other atypical and unusual cases which 
are occasionally to be met with among the Chinese, and 
aM aecount of this disease would not be complete withou 
some reference being made to these cases. In seme in- 
stunces neither the Liver nor the spleen may show any 
appreciable enlargement or tenderness, or any other 
CHIE There may be no dysentery, stocls may be 
fairly regular, and ova difficult to encounter owing to 
their sparsity. One may fall entirely to find ergs in 
the faeces and the dilagnosie has to be made upen cther 
grounds; notably the high grade of eosinophilia. hese 
are Gases of comparatively slight infection but of long 
duration, cases which, contrary to the rule, have not 
perhaps been much exposed to infection and whe have come 


to hospital for ether conditions altogether. chey more 


nearly approach the type of case met with in foreigners 


after/ 
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after the lapse of an interval of tine. 

Teuchiya’" Lays atress on the stunting of the 
physical development in those cases where the disense is 
contracted early in life. Steh patients fall to attal 
haturity of stature, and are frequently rdaerably under~ 
sized. ‘They show plain evidences of malnutrition and 
anaenia, and are greatly lacking in functional activity 
and in bedily energy. In the liter etuges the atruct- 


ure of the chest-wall undergoes changes. Owing to the 


enlargenent of the Liver and apleen and the gpreatliy ae 
tended belly, the lower costal cartilages are widened 
out, #0 that they form a vory cbtuse angle where they 
neet together in the mid-line, and run nearly horizontal. 
fhe cireumference of the lover half of the chest cavity 
ie considerably increased, Longitudinally the cavity 
is much shortened, but widened transversely, the more 
go the nearer one gete to the diaphragm. che Ae ied 
of both heart and lunge may be seriously impaired by 
the upward pressure caused by excess of fluid in the 
peritoneal cavity. here may also be compression cf 
the inferior vena cata causing oedema of the Lower haif 
of the body. | 

Un account of the portal obstruction we get a conm- 
pensatory dilatation of the venous collaterals of the 
abdominal wall, but this is not so marked as in other 
casos of hepatic cirrhosis. 

Chronic venous congestion may give rise to 


haemorrhage / 
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| haenorrhage into the stomach and huenatenesis as in the 
| case of ssuchiya's which we have recerded. but it is 
not a frequent complication. 

Jaundice, caused by fibrous compression of the bile 
ducts, is seldom met with, the cirrhosis being in the 
Wain perl-vaacular. 

the nervous system la not, as a rule, appreciably 
involved in schistesoulasis, apart from the general ° 
weakness, which may be extreme, and which I think is in 
® large measure referaple to the anuenic and toxaentie 
State of the blood. Houghton has, in the earlier stages, 
frequently found the Imes-jerk much exaggerated. In 
late cases I have sometimes found the contrary condition 
the patellar reflex being wieually Slugei ane | 
| Although certain cases have been reported which 
exhibited brain eynptone and in which post-mortem exarm 
Lnation afterwards revealed cortical and other lesions 
containing schistosome ova, such casesa are certainly very 
Yaree 

Houghton” nentions the occasionul incidence of 
cases showing a high degree of woeinophilia unt cerebral 
symptoms, but, though the association isa sugrestive, a 
rélutionship cannot be said to be proved between the 


trenatode infection and the cerebral condition. 


Cases of schistosomlasie japonica are, ae I have 
already indicated, extremely nunerous anon: the Chinese 


living in endemic localities. Shey conTorm, for the 
oat / 
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| most part, to one main claseieal type, ind eine readily 
Alagnosed by physicians who have become fundliar with 
the clinical manifestations of Infection by this noxious 
parasite. I recognised my first case in November 1007; 
others followed, and I was able to make a careful etudy 
of the clinical features of the disease. As very Little 
was imown, at that tine, of the symptomatology of the 
affection I wrote a paper on the subject which was pub- 
lished in London in Vereh 1909", and which represents, 
ec far as I am aware, the first full account (in the 
English language) of the signa and symptoms of Aslatic 
schistosomiasis. it will not be necessary for me to 
repeat what I recorded in the paper referred to, as the 
points have already been brought out in the present 
Theeals. i will here give only the summary with whieh 

I concluded py remarksa on the clinical appects prosented 


by my patients. 


ounmary of the Ciena and Symptons. 


(1) Nistory of fever, 

(2) Hietery of dysentery. 

(3) Abatenent of dysenterle symptoms, but in their 
place an irregular diarrhoea, showing 4 large amount 
of undigested food, and a little blood-stained mucus. 

(4) Miereseopie examination of the faeces, and oapecially 
of the blood-stained mucus, reveals ova of Schistosona 
Japonicun. 


| (S) Barked dyspeptic aymptons, 
i | (ea/ 
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Enlargement and may be tenderness of liver and epleene 


| (7) Aseites, and other signs of pertal obstruction. 


(G) Listless, wearied expression. 
(9) Extreme weakness, Lassitude, and dieinelination 
(even inability) for physical or mental effort. 
(10) Malnutrition. 
(11) Venperature subnorial during the day, but sleep La 
disturbed by fever and restlessness. 


(12) Marked ecsinophilia. 


The llst conjures up the clinical picture vresented 


by a large mumber of these eanes, and there in little te 


jada to ite it may be taken to represent *a type ease" 


of fairly heavy infection in « Chinese. it La not, 
however, complete without qualifying remarks, for, as 
already stated, the pleture shows varlotions according t 
the degree and duration of infection. The wbove repre- 
sents commonly met with severe infections at a fairly 
advanced stave, but not so late as when the liver shrinks 
an’ ascites becones OXtrene » 

Laning has attempted to divide the progress of the 
disease into “three stages", though, of course, any hard 
and fant division of this kine must, in the nature of 
the case, be purely aroltrary « It ia, however, not witht 
out interest, and I reproduce it here aa it serves to 
bring cut the main featurea presented by patients at 
different stages of their clinical history. 


{1) ¢ 4 itupe, marked by a high afternoon 
_ temperature/ 
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temperature, lasting from three to six weeks; com- 

paratively Glow pulse; oedenasand urticarias, with 

evariescent areas of pulmonary dullness; cough: pain 

in the abdomen; diarrhoea; eosinophilia, Ova may 
appear in the stools abcut the third week. 

(2) fhe second stage is marked by an enlerged Liver ane 
spleen; less of woleht; Irregular fever; pronounce 
eosinophilia end some anaemia; and the passage, with 
more or less tenesmus, of blood-streaked mucus contadn- 
ing, the ova of the purasite. This etags laste, 

oughly, from three te five years, (varying according 
to the severity of the infection), before the third 
Htage supexvenes. 

(¥Yorelgn patients, because they are warned and avedc 
re-infection, usually recover after some monthe in this 
stage, | che fever, eosinophilia, and other troubles 
gradually dleappear. tut it is far different with the 
Chinese who, in their daily work, are being continually 
re-intected. In them the disease progresses to 14s 
tervinal etage.} 

(5) fhe third stage is marked by « cirrhotic Liver, 
sometimes enlarged, but later still shrunken: asolted; 
cedenatous extremities; warked snaciation; anaeoia 
and great weakness; an irregular dlarrheea with 
exacerbations of dysenteric symptoms; ova in the 
stools; eosinophilia; riuch restlessness and may be 
fever at nighta. ‘The ascites and other symptoms 


as) become peetevenee to the most extreme and distressing 
| Matte/ 
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ort he Le out off by some inter-current terminal in- 
cot ons ’ 


We mist » of course, regard these "stages" as an 
Le cemanatds of the pelnt which has been reached by the 
patient in the pathology of the affection. We have first 
the stage of invasion, coming on almost immediately afte: 
infection, when great numbers of living embryos are find- 
| Ang their way through the skin, into the lymphatics, and 
general circulation, amd crowding into the liver; from 
thence making their way inte the porte venous syetem, 
and beginning to day thelr eggs» This atage ie char- 
acteriaed by pronounced syatemic reaction to the invasior 
of the parasite, which is shown by febrile disturbance, 
remarkably high eceinophilia, an urticarial eruption - 
and with all the symptoas we asaoclate with incipient 
behistosomiasia, The texin iiherated by the parasite 
results alae, after some three teeka, in inflaumatory 
hyperplasia cf the commective tissue, and in enlargenent | 
and tenderness of the liver and spleen. 

Ae the disease progresses and the rathological 
‘|Leslons become more severe, the clinical signe will 
indicate the changeea that are going on within. = on 
account of the progressive changes taking place in the 
liver, the depesition therein of crowds of ova, and the 
ote age of fibrous tissue, the aynptome become largely 


ia can teamed Chronic venous congestion 
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- oploen, gensoh, and intestines supervenes., with 


ehronie gastrte catarrh: and dyspeptic trouble, irregular 
l\dtarrhoea, goneral nealnutrition, and weaknene,. Ova ala 
settle, as we have seen, in the hosente rs ¢ glands and 
intestinal walla, resulting In ulceration of patches of 
the mucous Hembrane of the laurge bowel, and dysenteorica 
symptoms become marked. 

Stall later, ae a result of the blocking of the 
terminals ef the portul vein by ova-enbolt, and contrast- 
ion of the fibroua tissue, ascites nakes ite appearance 
and is progressive, 

Later etili, marked contraction of the fibrous 
tissue in the liver takes place, we get a hard, shrunk-u 
loirrhotic organ, effectually damning back the vortal 
current, avid, as a sonmequence, the abdomen gote enor- 
mously dletended srt aacatic fluid rendering the vietin 
abeciutely helpless: mubrition failea: wasting bocones 
extrene; and, the vital funetions running out, the 


patient succumbs in « estate cf complete exhaustion, 


Sefore leaving thie section on the clinipal aspects 
of Asiatic Schistosomiasis I should like to call attenti 
to a peculiar feature of the disease that I have neticed 
in well-advanced cases, especially in those cases where 
diarrhoea and dysentery are prominent aynptoms. The 
point to which I refer 1s the marked improvement which 
takes place in the patient's condition during the Winter 


_ |months. Throughout the cold season, from October to 
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_Hareh, he enjoys much better health, but when the Sprin 
and early Summer cone on there is a decided relapse, th 
a dysentery returning with all ite eld virulence, bloody 
mucoid stools being again passed with great Lrecuency 
and with much straining and vain, his apparently 
happens independently of any re-infection, for it start 
early, i.e. before the patient returns to his rice-fleids, 
or has begun again, in the course of his avocations, to 
wade in infected waters. 

I can only account for this on the assumption that 
in the warm Spring months there is renewed activity on 
the part of the parasite, egrs are again actively ex- 

t Tuded, eund) these, deposited in the tissues of the 
intestinal wall in ever-increasing numbers and in the 
nanner olready described, result in a recrudescence of 
the dysentery. it seems to me that this 41s entirely 4 
accordance with what we might expect if we consider the 
question Tron the point of view of the parasite's 
econoriy » Ngee are not laid by the worm and vassed out 
Via the intestinal canal of the host in any great numbers 
during the Winter moriths, for such eggs would be dooned 
to perish. Shey could net possibly survive the low 


temperatures obtaining at that tine of the year; for 


2 


even in Central China and Japan the temperature during. the 
Winter months frequently fulls to freezing point, and 
often is conciderably below this. he paradite sinsaectibi 
ite reproductive energies until the warm months of the 


year/ 


| year come round again, when its Ova, paseing out of the 

| | host: in prodigious numbers, and reaching witer ot the 
required temperature, may find opportunity for further 
development. Under suitable conditions the miracidia 
readily hatch out and take the first opportunity of 
effecting an entrance into man, their definitive host. 
in thia way,in the interests of its own econony, the 


parasite safeguard: the propagation of ite snecien, 


HE BLOOD. _ 

én account of the clinical features of Asiatie 
Aehistosontasis would not be couplets without reference 
being made to the condition of the blood. 

It has already been made clear that this parasitic 
worm taxes up ite abode in the veina of the portal 
ay ote “hig hae been preved beyond ary marmer of 
doubt, for poat-morten examinations have demonstrated 
thea in great numbers in the portal tributaries. AS 
the adult wormn do not leave the blood-vessels, but live 
perianently in them, they mist derive their nourishment 
from the blood iteelf. ‘The ingestion by the parasite 
of the blood of ite hoet necessarily involves a nechan- 
ical destruction of blood-celis, ond this can be on no 
BMalL ecale when we remember that there Nay be many 
thousands of worns present. Thies alone is sufficient 
to account, in part at any rate, for the anaenia s ened 


for the deficient number of red cells found upon exan- 


: ination of the blood. Soth the reds and the whites are 


i | aa ia 


diminished in NUDE Ts 
mn There can be little doubt, alse, that in addition 
to destroying the healthy blood celis, and returning 

excrenentitions matter, the parasites secrete a toxin, 


which being constantly elaborated and supplied to the 


blood Keops it in a perpetually poisoned condition. Lt 
ie this toxsaemila which, I believe, is responsible, anonyg, 
| other troubles, for the lassitude and weakness, the feve 
and malaise, and which determines the early aplenic and 
heputie enlargesent. “he swelling ef the liver and 
spleen become noticeable about the third week after 
infection, when the puranite has grown to the adult StUse, 
and the toxins have accumulated in sufficient concentrat 
ion to produce thie change, In other werds, the severe 
toxaenia causes an inflamnatory hyperplasia of the 


connective tissue of theee organce I think the early 


enlargeuient of liver and apleen must be accounted for in 
this way, for there hase been no time for ary great depos 
ition of ova, which, by irritation, could produce so 
rapid an hypertrophy. Again, the spleen frequently 
partakea in this enlurgement, even though ne eges are 
depoaited therein. iosay this ac regards the initial 
enlargenent « Later, the crowde of ova deporited in the 
portal terminals of the liver result in a peri-vascular 
cirrhosie of the organ. Kateurada, apparently, 40 of 

| the opinion that the hepatic changes ore due entirely to 


the irritation produced by the ovae On the other hand, 
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Phalen and Nlehols aseribe the cirrhotic condition, beth 


hal early and late, to the toxins liberated by the parasite: 
thue making it analogous to the patholozical changes 
produced by other poisons, such as alcchol, where also w 
get first a hypertrophic to be followed later by @ coars 
utrophie cirrhosis. | 

: The hed celie are fount to be diminished in number; 
the average may be taken as ¢4000,000 or “,500,000 per 
C ela . . | 

‘the Mhite cells at first show some increase, but 
later there is a reduction, which is mainly in the pely- 
norpho-nuclear leucocytes. “he total number of white 
Celle may be found to be about 6,000 PEP Cole This 
diminution in the polymorphe-nucloars presumably Leasens 
the defensive power of the bedy against infective nicro- 
erganisne; and, indeed, we Tand these patiente make 
very bad casee for any kind ef surgical procedure. 

The mect characteristic change in the blood, howeve 
ia the pronounced. sosinophiiia. A percentage increase 
dn the number of eosinophile Leucocytes is, of course, 
very constantly found in the blood in ether helruinthie 
infections. “Neluinthiasie is, above all", as Veinbery 
Says, “an intoxleation. « ... » produced by the texic 
products which the parasite secretes", and this change 
in the bloed which we term "eosinophilia" is, it seens 
to me, brought about by the action of the verminous 


texin on the blood-forning organs. it represente the 


reaction of the blood to the toxin. Thus we get this 
| bleod/ 


 |blood=change in all wer infections, (as well as in seme 


jother impure bloed conditions), but the change would see 
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|to be peculiarly marked and persistent in echistosomlaslu. 


I have eeen it euggested that the higher the eceine 
philia the more intense is the infection by &. japonicun, 
put I am by no meane satisfied that thie ts the case. A 
high eceinophilla may indicate a high degree of infesctio 
but, to my mind, it ie to be taken rather as an index of 
the blecd-reacticn. The patient's suaceptipility and 
povers of resistance have to be tuken into account. A 
vigorous reaction, with a hieh eosinophilia, indicates 
the high resisting powers of the patient, rather than 
an exactly corresponiing degree of infection; though it 
nay be true, in the main, that a high degree of infectio 
will generally stimulate a high resistance. 

But that this is not alwaya 86 is shown by the fact 
that the degree of eoalnophilia will vary nonsiderably 
in the vane patient at different tinee; and Gi80, in 
long-stanting severe cases which are approaching their 
end, the patient's realetance to the toxin may break dowte 
ie can no longer put up any fight against the enemy. 
this is shown by a fallure in the blood-reaction, and 
disappearance of the sosinophille. it is of ominous 
portent and leade up to a fatal issue. 

In a paper on Ankylostoniasis, aryson* , who has 
had considerable experience of this disease in the 
Chinese province of Honan, says "Fosinophilia is nearly 


always markede A point with regard to eosinophilia in 
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| this disease eheuld be mentioned. Recently a miner die 
of ankylostouiasis in hospital. The eosinophilia was 
42% in July last, when he refused treatment, but on his 
rahe on December léth, (the day before his death), the 
eosinophilia had vanished. ..... + A lew wonino- 
phiiia in an advanced stage of the disease ie of bad 
prognostic import." 

i have seen the same thing in schietosoniaria 
Japonicas in «a bud case of thie infection that was 
nearing his end in my hospital, a differential blocd-ccount 
showed 647 polynerphomelear leucceytea, and 46% of 
lymphocytes; no large monontuclears, and, strange to say 
not a single eowinophile leucocyte; showing that the 
patient's resistance to the verninous toxin had complete 
broken down. 

We Tind an Interesting parallel to thie in some 
nilcero~organisnal infections, as, for example, in Pulmina 
ing cases of pneunonia, where a failure in the blood 
reaction, as evidenced by an abrence of polynorphonuciea 
leucocytosis, indicates a very low state of resistunce o 
the part of the patient. 

In Incipient Schistosomiasis, as the toxine increas 
in concentration, the reaction of resistance alse becone 
nore marked, and we get a gradually increasing, ocelnophiliae 
This may reach a very hich limit, as in one of Laning's 
cases, where, three weeka after infection, it had reached 
62%. ‘The eosinophilia remains at a high level for a 


long time, may be for many monthe, and then gradually 
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| cones down as the patient improves, or as a chronic, and 
nore or less tolerant, condition is established. 

- In November 1912 Bassett-smith’” published in 
tabular form his observations on the blood of a case of 
Schistosomiasis which cane under his care. The (isease 
had been contracted neur Nankow, in the Yang-tse valley, 
in June l¢ll, and the patient had had te return to Kngla 
He steadily improved, and one year after the onset he wa 


apparently wolle 
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in September 1911 his | 


blood count showed 267% | 39% | as 3% 
| 
| } 
In Dee, 1011 * tt 20 f | 16 59 
| 
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In Feb. Iole * * | 39 6: | Je | 48 
as } j = - 


in July 1912 his eosinophile count had come down te 
50%, and the patient was feeling cuite well. | Doubtless 
the eeslnophile count would come down still lower, but 
the fact that it was etill as high as S67 over a year 
after infection showed that the patient wae still resct- 
ing to the toxin produced by the living worms in his 
portal system, although he had become accustoned to their 
presence, tolerance had become established, and the 
patient was "feeling quite well". 

This may be taken as fairly typical of the differ- 
ential blood-count in incinient schistosomiasis. In 
those cases which go on to the severe later stages of 
the disease, the eosinophilia usually comes down still 


lower/ 


ar ean 
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ower, and then reveins feirly conetant. Taking two 
 lehrenie cases, with livers enlurged to a handsbreadth 
and wore below the costul margin, and abdomens distended 


With ascitic fluid, I found the plood counte as follows;- 


Case 1. “wo years duration. 
I TA EE 
Polymerphonuclear 1, 61%. Pelymorphonuclear Le 68%, 


arge Mononuclear L. 16%%. |Large Mononuclear L. 1°%. 


Lymphocytes v7, |Lymphocytes aac, 
‘opinophile Le 16. |Horinophile L. ae", 


SE 


if we judge ef the condition of the blood only from 


nh onuneration of the blood cells und the percentage of 
haemoglebin present, the degree of anagmia; though alLveays 
present to a greuter or lesan extent, would appear, fre- 
nuently, net to be anything very marked. In Houghtonta 
cases he found the average percentage of haemoglobin to 
be about GO. The red-cells vary, being frequortly 
between three and four millions per Cerne The total 
number of white celle, in uncemplicated cases, is often 
below the normal number, but here again one cannot speak 
with any certainty or formulate any fixed rule. In 
bassett-Gmith's case, nentioned above, the white cells 
rose from 12,000 per cerme in reptember 1911 te Ph,600 
in February 196128, and no explanation ie given of thia 
leucocytosia. it wae apparently incident to the infection. 
‘he degree of anaemia, therefore, as eatinauted by 


the haemocytometer and haenoglobinereter would not appear 


to be of any great moment. I feel, however, that the 
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|tific means by which we can sstimate the dagree cf 


|ehows iteelf in a pecullar muddiness of the complexion 


Schistosomlasia in Aninmalse 
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esulte which we obtain with these instruments, though 
they may accurately determine the total number or red 
eelle and the percentage of haemoglobin, do not give us 
a true idea of the impoverished state of the blood in 
other respects, cr the extent to which it is poisoned by 


the effete products of the parasite, %e have no selen- 


toxicity of the blood, and can only say that this toxaenia 


which 1s characteristic of these patients, and which le, 
in itself, highly suggestive of a very impure condition 


of the blood. 


schistosomlasiea is a very common disease among the 
cate amd dogs, andi cther domestic animals, of endemic 


wks 
arease. Lambert’ 


atates that the foreign sporting doge 
pointers, retrievers, ete., are all, without exception, 
infected; house dogea which do not go into the water 
escape infection. the disease in dogs Lasts several 
years, with periods of imprevenent during the Winter 


HEAGBON» The aymptoss are those of dysentery ~ frequent 


passage of bloody mucus - with much atraining, but no 


ascites. Lambert mentions a previously uninfected 
pointer bitch which developed high fever und passed 
bloody stools crowded with eggs of 5. Japonicun six 
weeks after her first contact with infected water in the 
neighbourhood of iiukiang. 

 Post-mortem/ 
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r by Lambert and voughton, revealed pathological changes 


Post-mortem examinations on infected dogs, conducted 


similar to these found in human beings. ‘There was sore 
chronic peritonitis, great thickening of the coata of the 
large bowel, and enlargement of the mesenteric Lymphatic 
gLande The worms were found only in the portal and 
mesenteric veins, not in the arteries, and not in any 
other velns. Sy killing a dog with chleroforms and 
opening it up immediately, before the bloed had had tine 
to coagulate, nunbera of perfect specimens of the worn 
were renoved from the mesenteric veins into nornal salinge 
Egg8 were found in large numbers in the submucosa of th 
large intestine, and in the mesenteric glands. 

(I have pleasure in subaltting with this Shesla a 
specimen pair of adult male and fenmnle parasites which 
Houghton was good enough to send me.) 

Tachiya:4 also published some notes on post-morton 
exaninations whieh he made on doge and cate. In some 
instances cate were chloroforned, and abdominal section 
then perforned, in order to obtain the worme alive. 

In the portal and mesenteric veins Tauchiya could discern 
the wriggling movements of inmunecrable parasites. whes 
are readily found if the sectio be undertaxen at an ecut 
etage of the dlineavo, but if the case le one ef long- 
atanding the worme are ret Aiscovered #o easily. Ho 
trace of worms could be found in vessels other than thos 
of the portal systen, 


The liver was enlarged in all cases, and its surfac 
rouchened/ 
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roughened by tubercles, which, however, were not so larg 
as those found in none The organ was hard on section 
and showed nodea of connective tissue, especially in the 
neighbourhood of branches of the portal vein. 

The spleen wae generally somewhat enlarged and hard, 
and of a dark brown colour. whe caneule and cut-sectio 
showed ne changes 

the large intestine showed on ite serous surface, 
especially along the mesenteric attachment, a mimber of 
greyleh-brow tubercles, about the eize of a beane The 
nucesa presented many greenish spota, but no tubercles. 
No changes in the small intestine. 


wphatie glands were enlarged and 


hard and showed white areas on cut section. 

the xidneye and bladder were healthy and showed no 
Charge e 
| ‘Sicroscopie exunination. 
Liver. The interlobular connective tissue was increase 
generally, with special proliferation around the portal 
vein branches, so as te occlude many channela. in this 
proliferated connective tissue “suchlya found reound- 
celled infiltration and eggee In all cases where segs 
were present tissue hyperplasia had developed and ¢on- 
Bequently vessels had become cccluded. *I was not able 
Teuchlya says, "to demonstrate clearly the cormection 
between vessel lumen and eggs, but the esgze mist be en- 


tombed in portal vein brariches, and there are pignent 


on a ncattered round about then." Single eggs 
| were/ 


2, 


were seen introduced into capillaries in an embolic 

| manner; and eggs were aleo found in the blood of the 
portal vein trunk. 

Spleen. ‘he epleen sectione showed proliferation of 


connective tissue. The folliclea had decreased or 


entirely disappeared. 
In the liesenteric plonds numerous seea were to be found, 
partly ieolated and partly in crowds with round-celled 
infiltration round about. Overgrowth of fibrous tissue 
had developed, as in the Livere 

intestine. Ova were found in the intestinal micosa, 
ang submucosa. “Onee I found sone relatively small 
eges8, the contents of whieh were granular, and which we 
grouped in clusters or forned a long row. Round about 
i noticed round~celled infiltration, with fresh haener- 
Pape « "he other egge contained enbryos and these had 
cseuted proliferation of the connective tissue dn the 
neighbourhood. At one place I found the muscular layer 
of the intestinal wall forced apart by acow lations of 
eggs." ‘The "small eggs, with granular contents" to 
which Tsuchiya referd were evidently similar to the cones 
which I found and have figured and described. As 
previouely stated, I take these to be unfertilized ova 
which have prematurely eacaped from the fenale worm. 


From this account of Schistosomliasiea in cate and 


dogs 1t will be seen that the disease is very much the 
same in the domestic animals as it is in the hunan being. 


| In the latter, however, ascites is a very frequent 
ty commandment. / 
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|| seoonpantnent of the trouble but not in the forner,. 
“thomson, writing to me on thia point, says "I have known 
of dogs which have euffered severely for years, but huve 
never imown of one to have developed aucites, but, on th 
contrary, the abdomen becomes more and more retracted; 

dogs, however, are ae a rule destroyed when dysentery 

arid diarrhoea becone BO severe that shooting becomes mo 


nereiful than further attempta at treatuent.” 


DIAGNOSIS - 


The diagnosia of Asiatic schiatosonlanis, though 
usually unattended by difficulty, way at times be very 
obscure, especially for medical men but recently arrived 
in the Faste ‘To one unaccustored te them, the symptom 
of early achistoveonlasis are extremely py MeRLANE » he 
rise of temperature, with the respiratory phenomena, 
areas of dullness, etc., uay excite a suepicion of 
pneumonia; or the night-fever, followed by sweating, 
and the cough may lead to a diagnosis of pulmonary 
tuberculosis. Wore’ likely, because the aligns and 
symptoms are not ouffielently definite, the practitione 
is not autisfied that it is either the one or the other 
ef the above conditions, and he arrives at the conelust 
that he must be dealing with a case of influenza. Gr, 
on account of the diarrhoea and the awinging temperature, 


he may suspect the case to be one of typhoid fevers. %h 


importance / 
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|net occur to hin. Wore he to do se a flood of Light 


la 


— |would i1lumine the obeeure problem. In making a differ- 
lentiar blood-count he would certainly find a very high 
fegree of eosinophilia, which alone would point, in no 
uncertain hammer, to the possibility that his patient’a 
iliness was in the nature of a verminous infection. He 
would then go on to examine the stools microscopically, 
and if the sicknees had lasted for two or nore weeks, 
there isa, even at thins early stage, quite a possibility 
that he would encounter the ova of the parasite. his 
would of course settle the dlagnosis, but even without 
finding ova, the eosinophilia, if it could not be accounted 
for by the presence of other parasites, or in any other 
Way, would certainly, and that very clearly, indicate th 
nature of the trouble. Even though the clinical mani- 
festations of incipient schistosomiasis are by ne neorns 
constant, the presence of a high grade of eosinophilia, 
say from 2655 to 60%, combined with a history of wading, 
or bathing, in the waters of an endemic area, and 
renittent fever, would be sufficient to make the diagnos 
practically certain. On this clinical triped a dlagnos 
of infection by &. japonicum may be made with confidence. 

In later stages of the disease the dlagnerla can 
usually be made without difficulty. Che history of the 
patient, the enlurgerent of liver and spleen, dysenteric 
troubles, chronic dyspepsia, ascites, weakness and 


— |irelnutrition/ 
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lea on finding the characteriutic ova in the stools. 


[malnutrition are 411 very suggestive, and one's suspicions 


become confirmed and the diagnosis indisputably establish- 


There ie, however, quite an wppreciable percentage 
of cases that ure not so readily recognised. ‘These are 
the, unusual and atypical cases. Wé have, for example, 
cases which show only a splenic enlarsement. There may 
be no cenererness of the liver, ascites, or bloody 
SLOoLB. Such cases may be difficult te distinguish 
|from other and totally different conditions, as malarial 
cachexia or Kala~azar. She history, too, and the 
appearance of the patient, may be misleading and sug- 
gestive of the latter maladies, On examining, the stools 
microscopically no ova may be discovered. ‘This ia not 
infrequently the case, for if there 4s no breaking dow 
of the mucous membrane of the bowel the egms do not reach 
the lumen of the put. It is in such cases as these that 
@ wicroscopical examination of a blood-snear will be of 
the greatest service in clearing up the difficulty. Eesin- 
ophilia of over 10% is very suggestive of S. japonicum 

nfection, and if the differential count should show that 
from 255 to 50% or nore of the 9 leucocytes are of the 
eosinophilic variety, the diagnosis will, in the great 
iajority of inetances, be established. 

“he diagnosis may sometimes have to be made from the 


sefinophilia alone, and thia would appear to be especiall 


80 in comparatively mild infections of long duration, 
 ther/ 


other signe being wanting. If, however, the stools be 
patiently and persistently examined, and sedimentation 


| methods enployed, odd ova will frequently be discovered 


and the diagnosis will become perfectly clear. 
there are one or two conditions with which advanced 
schistosomiasia may be confounded for « time, tus re- 
quiring « litte care in the differential diagnosis. 
These are:- 
(a) Splenic anaemia. 

‘In thie disease we get a much more profound ansemda 
than that met with in fchistosomiasia. The apleen is 
markedly enlarged, but the liver usually only moderately 
#0; thus differing from schistosomiasia, in which, 
though the spleen is frequently hypertrophied, it is the 
liver that bears the brunt of the disease, and which 
shows the most constant and marked enlargenent Later, 
when cirrhosis of the liver supervenes upon splenic 
aneenia, and we get the condition imown as Banti'a dis- 
ease, with ascites, the diagnosis may ba still more 
adLfficult; but, even 80, the practitioner will find 
hie preatert help in obecure cases in an exanination of 
the blocd. ‘the blood in splenic anaemia shows «a much 
greater loss both of red celle and cf huemoglobin, and 
there is, of course, no cocinophilia. 


(b) Kala-azare 


in Kala-agzar the signe and symptoms may very 


closely resemble those of Asiatic schistosomiasis. 
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| | the liver may be enlarged, or it may be shrunk 
_jand cirrhotic, causing ascites, but the blood-picture 
| wh be different and will be sufficient to distinguish 
the two conditions, in Nala-azar I have always found 
ie le very marked leucopenia, a relative large mononuclear 
increase, and polymorpho-nuclear decrease. There la no 
eosinophilia, such an one Tinds in schistosomiasis, 
though there may be a low grade of eosinophilia due to 
other verminous parasites. In order to make sure of 
the diagnosis in cases of Nala-azar I heve been accustom 
to resort to splenic puncture, and have, as a rule, ex- 
porienced no difficulty in demonstrating the Lediehman- 
Donovan body « 
(c) In other conditions which may simulate schistodo- 
Giasis, a# chronic malaria with large spleen, or in 
cirrhosis of liver of other origin, the sane test will 
always be at the practitioner's comand, namely, the 
ni¢croscoplcal examination of the diced. "he bleed in a 
Malarial poutient will, of course, show its own changes, 
as againet those we find in schietosonlasie, Even if no 
parasites are encountered in the peripheral blood, the 
presence of pigment, or the high percentage oP UBEno~ 
nuclear leucecytes, will make it a comparatively cinple 


matter to recognise caves of malarial infection. 
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The diagnosis of Asiatic Schistosomiasis ja, 
repeat, unattended by difficulty in the great majority 
7 of canes. Gccasionally the practitioner may meot with 


| a@ Gase which dees not present the usual signs and 
be) aamarteens / 
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a little difficulty, and it te on thin account that I 
| have made the above remarke regariing the conditions wit 


Pi which the disease 1s most likely to be confounded, 


PROGHOSIS. 

In the case oe ideas boutmen or farmer the 
prognosis is decidedly bad. N@ ia, in all probability, 
already very heavily infected before presenting himself 
for treatment, and in any case, from the nature of his 
occupation, he is liable to be re-infected over and ove 
(LL « in such a case the disease steadily progresses 
to a fatal termination. 

In the cane of foreigners resident in China the 
out-look is very much more hopeful. The patient will 
almost certainly consult a medical man for the initial 
fever whieh comes on after his first expoeure, and, if 
the physician understands hia case, he will be warned 
Prom whence the infection was derived. The number of 
parasites which have effected an entrance Inte has: 
system is, therefore; likely to be limited. After a 
varying length of time the aymptous subside, the syster 
gradually becoming more tolerant of the presence of the 
WOTIMG » In all probability the infesotion in not heavy 
enough to go om to produce the grosser signe of the 
disease, euch an ascites, and there is this hope, that, 


in the course of time the varasites will ultimately dis 


out, A oa probably they are capable of living Tor a 
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|mumber of years. In the sister condition, silharziasis 


| the egge of Se haematobium have been found in the urine 


_| fifteen or nore years after the patient had left Feypt 


and lived in England. It is not unlikely that ¢. 
japonicum, which is so closely related to the African 
species, can live for a similar length of time. Good 
health may be enjoyed, however, even though the patient 
harbours a number of worn, and ers are parsed with the 
|faecese After an attack of incipient schietovoniasia, 
normal health is frequently regained in six months. The 
cause of the American. boy which Logan described was a 
fairly severe one, one that ad been re-infected on more 
than one occasion, but even so, he is now doing well in 
4 

America and te able to compete with his fellows in 
both bedily and mental exercises. He hud no ascites, 
howevere <Asclitic cases do badly, showing as they do 
. that irreparable damage has been done te the liver. 

The prognosia, of course, depends entirely upon 
the degree of infection suctained; and upon whether the 
patient can be safe-guarded from future infection. in 
‘the case of foreigners this can usually be done, put it 
must be remembered that though a foreign patient whe 
has recelved very heavy infeetion may improve for a 
time, yet as the worms live for eo long, and ie mere and 
nore efg6 accumulate in the liver, this organ may sus- 
tain very serious and permanent damage. In the case 
of Chinese patients, to guard them from further ieee 
is/ 


o and even wore they to believe Als, their up-bringihg 
| 2 condita or oe their village ife make it prac- 
theatly fmpoasthie for them to abandon the fanily avocat 


os | den of fishing or FOYT and to ihe other means of 
| Lavelinood. 


When we coneider the ongeemen percentage of iIn- 
fected cases in endemic areas, ani when we remember that 
the men go on with their work in the fields as Long oes 
their strength will permit, so getting more und more 
7 heavily infected, we appreciate sovething of the 
, terrible amount of suffering and the high Rortality 

which resulta from this dread direease. it runs ite 

relentless course unchecked, and the patient ultimately 

succumbs in a state of extreme exhaustion from anaecites , 

toxaciiia, and starvation. We have no means of «tatin: 

exactly whut the mortality from schistosomiasis ancunts 
to among the people resident in endemic lecalities, ues 
a there is no euch thing as the scientific diagnosis of 


disease among the native practitioners, and indeed, 


» 
there is no such thing as the systematic registration 


of deathe at all. 
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| in a verninous infection, such as schistosomiasis, 
ihre the parasites are locuted, not in the intestinal 
tract, but in inaccessible portions of the vascular 
aystem, the question of treatment becomes an exceedingly 
aqifficult ones The ordinary anthelmintics are, of 
course, useless. indeed there are no means by which 
we can dislodge the worms from their secure retreat, 
and no method Le known by which they can be killed with- 
in the human body. 

There la more hope, perhaps, with regard to the 
young forms. Now that, given » certain combination of 
signs and symptoms, we can frequently (iagnese Incipient 
Schistosomiasis, perhaps within a day or two of infect- 
ion, the treatuent might well be dlrected tovarde an 
endeavour to destroy the mirmite brood while till in 
its embryonic «tue, To thia end I have thought BONe= 
times that possibly the prolonged administration of 
chlereform (inhaled in the usual way, say, for an heur) 
might be efficacious, but I have never had the oppor- 
tunity of testing this. | 

Or, ugain, some of the orsante arsenical compounds 
might be tried in the hepe of destroying the young 
parasite. 

. Laning tried both intra-venous and rectal injections 
of Salvaraan in certain of his cases, but without benefit 
to hie patients. This, however, was not done in the 


earliest / & 


earlicst stages, not until the worms had, in «ll pro- 
'Pabiiaty, reached maturity. 

ea A number of drugs have been tried with the hepe of 
‘favourably influencing the course of the disease. Dr. 
Thomsen in a private letter tella me of one of his 
cases, a doctor fron one of the run-boats, who had been 
out shooting, and had been several times over his waist 
in the water after wild fowl. Ne had become infected 
and showed the usual symptoms with renittent fever, and 
over 507% eoninophillae Thomson treated this case with 
Ext. Pelix mas u.80 daily for over 4 fortnight. Both 
he and the patient were of the opinion that the rapid 


inproveuent which followed this line of treatment war 


in response to the drug. Fxactly what effect this drug 
has upon the parasite, it would be hard to say. 


sandwith?? 


states that in the treatment of HAlharziasis 
"the liquid extract of male fern ia the only drug of 
known value, for, thouzh it does not expel the parasites), 
it seers to weaken their power of doing hara: it 
dininishes haenaturia, allaye veslical irritation, and 
reduces the number of egge passed in the urine and 
faeces." It may be that ia. Adie acts ina similar 
depressant manner on the Aesintic as on the african 
blood-fluke. 

Many other drugs, such as enetine, felicic acid, 
and urotropin in large doses have been tried, but with 


no particular benefit. 


ey eee ae aN ee 


“Jee, 


In ineclpient cases, cases which are usualti net 
y 


with in foreigners resident in China, the petient shoul 
be confined to bed for a few days, and kept on a licuid 
diet» After the first week the diet may be gradually 
increased and the patient allowed up in the nornings 
when, frequently, he feela better and har Nore or Less 
interest in the things about him. In the ufternoon he 
Will himself take to hie bed, as his tenperature begins 
to rise, he feels dizzy, and may be he gete a headache, 
Cr abdominal painoe Care should be taken te keep the 
bowels open. if the patient becomes constipated the 
addominal distresa becomes much meré marked. Lend re 
found magnes. sulphate very useful for relieving the 
hepatic pain. in Lambert's experience quinine proved 
useful forthe fever, and he thought it influenced the 
petient's condition favourably. Tor the headache and 
backache which accompanies the fever, ucetyl-selicylic 
acid is useful. 

Later, when the pitient ls setting about, Liquor 
arsenicaulis and tonies are beneficial, with change of 
Climate and reat. Only slowly will the patient regain 

* his healthe | 
In more advanced cases the patient must etill be 
treated synptomatically. A suitable dietary must be 


prescribed for the persistent dyspepsia. haline 


| purgatives and stimulatin, diuretics are certainly 
_ | beneficial/ 
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| beneficial for the ascites. when thin latter condition 
| pecones marked ; paracentesia abdominis may have to be 
| performed again and again for ite relief. Ae the 
collateral circulation by the abdeninal wall is Traquent 
| ly very imperfect, and the ascites becomes more and more 
progressive, Talmat s operation, by means of which the 
omentum 1s atitched to the curetted abdominal wall se as 
to produce extensive adhesions and 4 vasculor conection 
between the portal and syetemie vessels, would Heer to b 
indicated. One has to bear in mind, however, the 
miserable and exhausted physical condition of these 
patients and that the victine of Astatie Schistosoniasis 
nake very bad subjects indeed for operative interference 


of any kind. 


PROPHYLAXIS « | is 

The question of prophylaxis is one which is of 
vital Importance to those countries where Schistosene 
japonicum infection Ls rife, the suffering and mortal- 
ity caused by this paraslte alone, in China, ean hardly 
be exaggerated. inthe infected diatricts, which ure 
extensive and involve practically the whole of the 
Valley of the lower Yang-tee, it is overwhelming. Many 
thousands are carried off annually, and many thousands 
nore are rendered unfit for thelr duties and are hope- 
leesly disabled. In some districts the cases which 
exhibit the signe of advanced disease, such as extreme 


«| ascites, ‘are very numerous, “hese are young men, or 
‘oa nen/ 
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| particular should have the importance of wearing beots 


men in the prime of life, who should be the bread-winnors 


of their families, but ineteat are devendant on their 
wives and children for support. Many euch, borne on 


stretchers, are brought by their women-folk inte our 


heepltals. When it in considered that in a heavily 
infected district most of the men, and many of the boya 
will be found to be suffering from this disabling con- 
“ition, and when the high mortality is kept in mind, it 
will be realised that the problem of this» disease is 
one of great economle importance to China. Halaria is 
aleo rife throughout the Yeng-tee provinces, as ite 
dysentery (bacterial and amoebic), but serious as these 
are they are not to be compared, in their disabling 
_ pewers and in their deadiinese, with schistosoniavis. 
What then can be done to prevent the spread of 
this disease? As regards personal prophylaxis, when 
once the watter le understood, it de simple enough te 
avoid direct contact of the bare skin with the waters 
of the pends, marshes, creeks, and rice-fields in the 
open country. it may be impossible to say vhether ery 
given plece of water is infected or not, but as the 
‘digease 1 no prevulent and the parasite se extensively 
distributed, the only safe way is to avoid a1] exposure 
and so run no riske. Residents in the Yang-tee Volley 
end other endemic localities should be warned of the 


danger of wading and bathing, anc sportamen in 


| eppitea to the native population, the problem ia a very 
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| puttees impressed upon them. 


With regard to prephylaxis on a Larger Boale, aa 


| meh wider and mich more difficult one. The task of 
‘trying to persuade the Chinese cccelle to wear waterproof 
boots and Leggings while at his work in the water would 
be a futile one; it would be a sheer wastecf energy to 
attempt any such thing. Sesides, such a method would 
not go to the root of the uatter. That which is of 
prinary import ance is the proper disposal of the excreta 
We have already geen that every case of infection by 6. 
Japonicun le a source of danger to hie fellows. “he 

| danger lies in the unceemly habits of the people, who 
habitually relieve themselves over the sides of their 
boats, or in the challow stagnant waters of their rice 
fields. The egges of the parasite, passing out in great 
nunbers with the faeces, thus reach water and hateh cout 
in the manner already referred to, and the miracidia 
awirming actively about are free to invade man. 

What can be done to correct this very faulty and 
undesirable atate of ‘things’ nateurada sugrests that 
all excrenent should be boiled, but this 18, on the 
face of it, impracticable. We have to think of nethcods 
which are capable of being carried cut, and the simpler 
the method the better, provided it be at the sane time 
thoroughly efficient. The great object is te prevent 


living ova from reaching the water, and it seens to me 
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| hat. the only practiouble way in which this end ean be 

| eeocwpiioned 4 to any appreelabie extent, ic to establish 
on an extensive seale in the endemic localities a syeten 
| or dry earth latrines. This 4s work that might well be 
taken up by the Government. ‘Theee latrines Aeed not be 
large and could be cuite economically conatructed of 
wood, with a geliiot men ices to prevent the entrance of 
rain water. Inside, defaecation should tuke place into 
a dry pit or trench, 4A plentiful eupply of dry earth 
or sand should be stored under cover of the roof, and 
this should be used to throw perlodically over the 
surface of the dejeeta; or a nechanical contrivance 
could be enpleyed, by means of which, after UR, 
quantity of sand could be shot. into the pite It would 
not be difficult te adjust the details. Under such 
conditions the exbryes could not peselbly hateh out, 

and the eggs would perish, There would of course have 
to be a sufficient number of latrines for the male popu- 
lation, and many of these would require to be lecated in 
readily accessible positions about the rice-fielda, and 
aleo sufficlently near to the farmers’ and coolies' 
dwellings. from what I have seen of the country people 
in China I believe that if such latrine nccommodation 

‘ was provided for them, they would be glad te avail them- 
| selves of it. i think also that by the use of Govern- 
ment hand-bills and proclamations the people could be 


educated in the matter.  sut this must be « question 


, future, for at the Pope the authorities. are 


ignorant on the subject as the people. 


It wight be urged against this schome that the 


country folk are accustomed, in many places, to store 


| human excrement in other ways, and to uee it for fertil- 


| tzang thelr fields and veretable gardena, «and that they 


| woura not be willing to forege this practice, It 1s 


not aaxed, however, that they should, che OVas, a8 we 


| have seen, very soon perish when dried, and the excreta, 


having been rendered rterile by the dry earth syeten in 
the iutrines, could still be employed for use on the 
lend. Animale afflicted by the disease should be 
deatroyed. | 


CONCLUSIONS. 

; (2) We have in the Par Fast (in China, Japan, and the 
i Philippine Ielands), a trematede worm known aa 
Sehiatosoma Japonicum, which is apecifically distinct 
from the African epecies, S. haenatobium, and which 


ie parasitic in man, 


(2) The invasion of the mwaan body by this paracite 
preduces a terrible and disabling disease of high 
: mortality, Aelatic Schistosomiasis; the elgne and 
| symptoms of this disease and the pathological Lesions 


ih _ which it causes are characterlatic, and perfectly 


_ diatinet from those of bilharziasis. 


ef danger to their fellows, inasmuch as the ova of the 
 pararite escape from the body in enormous numbers in 


the stools, Domestic animals, especially cate and 


| dogs, lee become heavily infected and are agente in 


; - apreading the disease. 


(4) It is essential to the propagation of the parasite 


a W that ite eggs should speedily reach water of Summer 
rs i temperature, otherwise they perish and further devel- 
-epuent is arreoted. Henee the disease is contracted 
| only in the Sumer months, and cccurs only in endemic 
a py, areas where water is abundant, and where the condit- 
: dons are suitable for development. 

mye | -«xRaving reached water, under the required con- 
ditiona, the embryo hatches from the egg, andaio« 


free-swimming cllinted miracidtiun ONOCAPEB + 


(i) The embryo of ©. Japenicum, when the opportunity 
offers, enters through the skin of man and thue 
infects him, It ia obvious that only these who 


¢ 


enter the water will become infected. “hus the 


disease is oceupstional in origin, and is very 
prevalent in men and boys living in endemic lecalitie¢s. 
in China the women escape aa they do not go in the 

ib water, In Japan the wonen, who frequently work in 


a | the rice-fields, are aleo infected, though not eo 


puch as the men. 


SH: 
(6) Having effected an entrance through the skin the 
parasite gains the lymphatics and thus finds itself 
carried into the general circulation, and so to the 


liver, which acts as a nursery for the young forms. 


(7) The invasion of the body by Schist. japonicum 
gives rise to severe febrile reaction, and to all the 


symptoms which we class under Incipient schistosomiasis. 


(8) The worm reaches maturity in the course of three 
weeks or a month, and migrates from tne liver into 
the portal vein and its tributaries and radicles. 
Thus it inhabits the veins, and is not found in the 


arteries of its host. 


(9) The severe toxaemia which the parasite gives rise 
to results in a very marked eosinophilia, and in 
splenic and hepatic enlargement. The hypertrophy of 
the liver, in particular, may be very persistent, 


especially if the patient is periodically re-infected. 


(10) The laying of myriads of egss by the parasite as 
it lies in the portal vein branches is responsible 


for untold damage to the living tissues of its host. 


(a) In the large bowel the walls become greatly 
thickened from fibrosis, and the mucous membrane 


breaks down and ulcerates. Thus dysenteric 
symptoms form a striking feature of the disease, 
and it is by way of the necrosed mucosa that the 
eggs reach the lumen of the gut, and so pass out 
with the bloody mucoid stools to the exterior. 


(bd ) The mesenteric lymph glands are also seriously 
affected, as they take up ova which have been 
carried / 


ee 


(71) 


(er) 
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carried to them by the lymphatics from the 
intestinal walls. 


(c) The liver suffers most of all. Owing to the 
profound toxaemia we have first an inflammatory 
hyperplasia of the inter-lobular connective tissue, 
which eventuates in a chronic hypertrophic cirrhosis. 
The cirrhotic condition is aggravated by the count- 
less ova which reach the liver and plug the portal 
termini in an embolic manner. As, in the late 
stages, the fibrous tissue contracts, we get a 
hard, shrunk—-up, nodular organ, further constricting 
the portal vessels, and very effectually obstructing 
DHS wpOrGal Girewlation. In addition to this 
fibrosis of the liver, the obstruction is sometimes 
made still more complete by endophlebitis and 
thrombosis in the portal veins. 

Hence it is that the signs and symptoms of the 
disease are mainly those of portal obstruction, notably 
chronie venous congestion of the abdominal viscera con- 
cerned, gastric trouble and diarrhoea, malnutrition and 
weakness, and also a persistent and sradually increas-— 


ing ascites. 


The diagnosis is usually unattended by difficulty 
as the signs and symptoms are characteristic. The 
court of appeal is the microscope which shows in the 
blood a remarkably high grade of eosinophilia, and in 


the faeces tne distinctive ova of the parasite. 


L¢ 


Foreigners resident in the Hast must avoid wading 
and bathing in the waters of endemic districts. iis 
is particularly important in the Yang-—tse Valley as 
the Yang-tse provinces are heavily infected, and the 
foreign population in the River ports between Hankow 
and Shanghai is a large one. Sportsmen should be 


warned / 


Hey 
warned of the danger and recommended to wear boots 


and puttees. 
(14) All infected animals should be destroyed. 


(15) Information regarding the mode of infection should 

be disseminated broad-cast, in the native vernacular. 

It. must be admitted, however, that prophylactic 

measures as regards the native population would appear 

at the present time to be well-nigh hopeless. But 

something might be done if the matter were taken up 

energetically by Government. A system of dry earth 

latrines should be insisted upon, instead of the 

promiscuous deposition of excreta all over the land 

now in vogue. 

Unfortunately the respective governments concerned 

do not understand the Situation, and certainly do not realise 
that they have any responsibility in regard to the matter. 
On the other hand, to endeavour to get the rice-planters, 
boatmen, and coolies to take care of themselves is to court 
certain disappointment, owing to their ignorance and utter 
disregard of all warning and advice. But we do not despair. 
Now that we know something of tne natural history of the 
parasite and its mode of infection, I do not doubt for a 
moment that tne disease is a preventible one, and I look 
forward to the day when the application of suitable measures 
shall result in the stamping out of this terrible malady, and 


another triumph shall be won in the domain of Tropical Medicine. 
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